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Globally, one in two people discriminates against older adults. The COVID-19 pandemic has exacerbated this
issue, as evidenced by the increase in ageist hate speech in social media, highlighting the urgent need to combat
ageism also in digital spaces. To identify effective online interventions against ageism and hate speech, this study
compares three intervention methods: 1) exposure to counter-stereotypical traits, 2) perspective taking, and 3)
implementation intention, focusing on their differences in targeting explicit or implicit ageist biases. In an online
experiment with a one factor between-subjects design, participants (N = 184) performed one of the three
intervention tasks or a control task, followed by assessments of implicit and explicit ageism. Implicit ageism was
measured using an Implicit Association Test (IAT; N = 174), which tested the association of old and young faces
with age-related hate speech and friendly comments. The study also examined how aging anxiety as a moderator
and other potential influencing factors, such as contact with older adults, affected the effectiveness of these
interventions. The results show that perspective taking was the only intervention that significantly reduced
explicit stereotypes, whereas none of the brief interventions shifted implicit ageism. Aging anxiety did not
moderate the effectiveness of the interventions, but it did predict explicit ageism. In summary, this study de-
lineates the conditions under which scalable, brief interventions prove effective within gerontological contexts,

while indicating that implicit bias may require more sustained or repeated efforts.

Introduction

Among the many forms of discrimination that have also migrated to
the digital space, ageism stands out as a widespread and surprisingly
under-researched phenomenon (World Health Organization, 2021). A
number of publications have examined various strategies for combating
ageism, both explicit and implicit (e.g., Apriceno & Levy, 2023; Burnes
et al., 2019; FitzGerald et al., 2019). However, current literature lacks
conclusive evidence regarding the efficacy and feasibility of interven-
tion strategies, particularly in the digital domain (Fragoso & Fonseca,
2022; Keskinen & Nikander, 2023; Nelson, 2019; Previtali et al., 2022;
Swift et al., 2018).

With billions of users worldwide, social media plays a crucial role in
reflecting and even actively shaping and perpetuating dominant social
norms, trends, discourses, and actions (Meisner et al., 2024). This in-
cludes those that marginalize older adults, contributing to the normal-
ization of ageism in digital environments. A distinctive feature of social
media platforms as spaces that promote ageism is that the majority of
today's users are young (Kang et al., 2022). Furthermore, the anonymity
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and distance of the internet encourage the transgression of social norms
(Kang et al., 2022; Meisner et al., 2024). Given the aging population, the
increasing presence of older people on social media platforms, combined
with these unique characteristics of social media, could amplify the
prevalence and impact of online ageism and change the dynamics of the
digital world (Meisner et al., 2024).

Ageism in the digital space can have significant negative effects on
older people. In particular, ageism originating from others on the
internet can, through internalization processes, also lead to self-directed
age discrimination among older adults, which in turn affects their
mental health and well-being (Lyons et al., 2018; World Health
Organization, 2021). When they are discriminated against, this can
cause a negative self-perception, demotivation, and psychological
distress (Rothermund et al., 2021).

Beyond these general manifestations of online ageism, its most
extreme and hostile expression emerges in the form of ageist hate
speech, which directly targets older adults with derogatory or dehu-
manizing language (Fortuna & Nunes, 2018). While there has been a
notable increase in research activities on ageist online hate speech since
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the onset of the COVID-19 pandemic (Soto-Perez-de-Celis, 2020), to
date, only a few studies have been conducted in this field, with very
limited discussion of possible intervention methods (Jimenez-
Sotomayor et al., 2020; Lichtenstein, 2021; Meisner et al., 2024;
Sipocz et al., 2021; Skipper & Rose, 2021; Soto-Perez-de-Celis, 2020;
Xiang et al., 2021). In general, researchers emphasize that due to the
prevalence of ageist hate speech online, it is necessary to develop
effective online interventions that are comprehensive and accessible
(Windisch et al., 2022).

Considering these gaps, the present study aims to address three main
research objectives. First, the study compares three intervention
methods—exposure to counter-stereotypical traits, perspective taking,
and implementation intention—in terms of their effectiveness in
reducing explicit and implicit ageism. Second, it provides a much-
needed distinction between implicit and explicit ageism and how they
are measured. Third, this research sheds light on the largely unexplored
phenomenon of ageist hate speech on the internet. To provide a more
nuanced understanding, it examines the moderating role of aging anx-
iety on the anti-ageist effect of intervention methods. In the current
study, we focus on other-directed online ageism as negative attitudes,
stereotypes, or discriminatory behaviors directed towards older adults
by younger individuals within digital spaces. Through this approach, the
study's findings will provide evidence-based recommendations for
reducing online ageism and other forms of discrimination and make a
valuable contribution to research on the effectiveness of short online
intervention methods.

Related work
Forms and specificity of ageism

Ageism, also referred to as age discrimination, reflects a broad idea
that consists of a tripartite concept. Ageism is understood as stereotypes
(cognitive), prejudice (affective) and discrimination (behavioral level)
associated with people based on their (perceived) chronological age
(Cuddy & Fiske, 2002; World Health Organization, 2021).

Stereotypes are widely held beliefs and knowledge about charac-
teristics or traits of a particular group of people, which often turn out to
be false (Palmore, 2005). They can be hostile or benevolent. According
to the most prominent psychological model pertaining to stereotyping,
the Stereotype Content Model (SCM; Fiske et al., 2002), older people are
often perceived ambivalently as warm but relatively low in competence
(Cuddy et al., 2005; North & Fiske, 2013). Research shows that older
adults are perceived as marginalized members of society such as people
with disabilities and young children with low status and low competi-
tiveness, cooperative rather than powerful, arousing feelings of sym-
pathy and pity (Cuddy et al., 2008; Shepherd & Brochu, 2021). In digital
discourse, cohort labels such as “Baby Boomer™ have crystallized addi-
tional hostile profiles like being closed-minded or out-of-touch (Frey &
Bisconti, 2023), pointing to several negative stereotypes that go
beyond the classic pattern of warmth but incompetence.

In contrast to stereotypes, the concept of prejudice is not a cognitive
phenomenon, but rather an affective reaction (Allport, 1954). Accord-
ingly, prejudices elicit emotional reactions to social groups (Fiske &
Taylor, 2017), founded “upon a faulty and inflexible generalization”
(Allport, 1954, p. 9).

Both stereotypes and prejudices can manifest in discriminatory
behavior towards a specific group, defining the third component of
ageism at the behavioral level (e.g., Levin, 2005). Palmore refers to
ageism as an unfair and negative treatment of individuals belonging to a
specific age group (Palmore, 1999, p. 4). Examples of such discrimina-
tion include the forced retirement of older workers due to downsizing or
the mistreatment of older workers.

The WHO further differentiates between institutional, interpersonal
or self-directed ageism (World Health Organization, 2021). Palmore
(1999) understands institutional ageism as discrimination by
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institutions or social structures and personal ageism as prejudice and
discrimination by individuals. Self-directed ageism develops through
prolonged exposure to negative stereotypes about older people that
leads to the internalization of age discrimination (Levy, 2009).

In addition to this conceptualization, Levy and Banaji (2002) further
differentiate between implicit and explicit ageism. According to their
differentiation, ageism in its explicit form happens with awareness and
intent to harm. It involves overt and conscious discriminatory attitudes,
ideas, rules and behaviors towards individuals based on their age
(Iversen et al., 2009; Levy & Banaji, 2002; Liao et al., 2023). In contrast,
in its implicit form ageism can occur without awareness, control or
intent to harm. It refers to the more automatic, unconscious, and indirect
attitudes, ideas, rules, microaggressions and stereotypes that individuals
hold towards different age groups, which can influence their behavior
and decisions without their awareness (Dolberg et al., 2018; Gendron
et al., 2016; Greenwald et al., 2022; Levy & Banaji, 2002). These dif-
ferences highlight the need to examine the psychological processes
through which explicit and implicit ageism develop, a topic that will be
explored in greater detail in the next section.

Development and perpetuation of ageism

Processes of social categorization, together with widely experienced
aging anxiety, contribute substantially to the emergence of ageism. The
Social Identity Theory (SIT; Tajfel & Turner, 2004) highlights how age-
based in—/outgroup distinctions can elicit prejudice: people judge their
age group in comparison to others and, when group mobility is con-
strained by the inevitability of aging, this may lead to compensatory
ingroup favoritism or devaluation of other age groups.

Potentially due to the inevitability of aging and becoming part of the
dislike outgroup, ageism is also linked to a fear of aging, known as aging
anxiety (Benau et al., 2025; Kikuchi et al., 2026). Aging anxiety can be
explained by the Terror Management Theory (TMT) by Greenberg et al.
(1986). The TMT originally posits that people cope with their inherent
fear of mortality by creating symbolic representations and associated
values that give them a sense of meaning and control (Greenberg et al.,
1986). Martens et al. (2005) have extended the TMT to ageism. They
propose that older adults are perceived as a threat because they repre-
sent the inevitability of death, the fallibility of the human body and the
transience of the foundations on which self-esteem and fear of death are
based. As everyone has an innate instinct for self-preservation, the
reminder of inevitable death triggers a fear, which leads to a motivated
willingness to reject or marginalize this age group. Consequently, age-
ism is often a fear-based response (Boudjemadi & Gana, 2012; Chonody
& Teater, 2016; Greenberg et al., 1986; Martens et al., 2005). Bodner
et al. (2015), for instance, showed that aging anxiety moderated the
relation between death anxiety and ageism. So far, only a few studies
dealing with interventions against ageism have considered the fear of
aging (Apriceno & Levy, 2023).

The psychological mechanisms that shape ageism differ for explicit
versus implicit ageism. While explicit ageism is based on controlled,
propositional processes, implicit ageism is based on automatic associa-
tive activation (see dual process theories, Bodenhausen et al., 1999, and
the Associative-Propositional Evaluation (APE) model, Gawronski &
Bodenhausen, 2011). Explicit attitudes can be understood as evalua-
tive judgments about an attitude object that are based on processes of
propositional thinking (Gawronski & Bodenhausen, 2006). Implicit
ageism, by contrast, arises from automatic affective reactions in
response to specific associations when an individual is presented with
the associated stimulus. Implicit ageism presents a distinctive challenge
for recognition due to its inherent difficulty in identification, cultural
acceptance, lack of clear definitions and ambiguity (Gendron et al.,
2016; Meisner et al., 2024).

While previous research on stereotypes and prejudice against older
adults has mostly focused on explicit ageism (Iversen et al., 2009;
Meisner et al., 2024), validated approaches for assessing implicit ageism
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remain comparatively limited (Benau et al., 2025). Although explicit
and implicit processes rely on different psychological mechanisms, they
can occur simultaneously and are difficult to distinguish from each other
(Bodenhausen et al., 1999). At the same time, explicit and implicit biases
appear to be interrelated (Nosek & Smyth, 2007). Nevertheless, both
forms, explicit and implicit, have a detrimental impact on the lives of
older adults, despite the fact that the implicit ageism is less overt
(Meisner et al., 2024). Research has demonstrated that explicit and
implicit age stereotypes are expressed differently and vary according to
age (Chopik & Giasson, 2017; de Paula Couto et al., 2022). Implicit age
stereotypes become stronger as people get older, while explicit age
stereotypes become more positive (Chopik & Giasson, 2017). Moreover,
prior studies have demonstrated that implicit associations with age and
older adults tend to be more negative than explicit associations (e.g.,
Dasgupta & Greenwald, 2001).

The psychological processes identified by these theories should be
considered when developing intervention methods tackling explicit and
implicit ageism.

Ageism in digital space

Online ageism manifests itself, for example, in online hate speech
against older adults (Levy et al., 2022). Online hate speech occurs in
cyberspace and generally targets or belittles socially disadvantaged
groups linguistically, discriminating against them based on group
characteristics such as age, gender, religion, or origin (Fortuna & Nunes,
2018; Windisch et al., 2022). These discriminating comments incite
hatred and can even lead to acts of violence outside cyberspace (Fortuna
& Nunes, 2018). Windisch et al. (2022) describe hate speech as sys-
tematic and repetitive, used to deliberately foster prejudices, biases, and
intolerance towards a particular societal group. This was particularly
visible during the COVID-19 pandemic: A content analysis of tweets
during this time revealed the prevalence of ageist discourse on social
media (Xiang et al., 2021), e.g. #BoomerRemover (Soto-Perez-de-Celis,
2020). These tweets frequently conveyed ageist sentiments, devaluing
older adults' lives, presenting false information and downplaying the
impact of the pandemic on this demographic (Bacsu et al., 2024; Xiang
et al., 2021). Such instances of age discrimination online have not only
reinforced ageist stereotypes and prejudices but have also contributed to
fears, mistrust, and resulting vaccine hesitancy among older adults
(Bacsu et al., 2024).

Online-interventions to combat ageism

Given the widespread use of social media, online intervention
methods could be used to counteract online ageism directly at the point
where it emerges. For instance, to combat online hate speech approaches
like counter-speech interventions (Siegel & Badaan, 2020), message-
based methods, bot penalties for harassers, auto-generated responses,
or redirects to educational YouTube videos (Windisch et al., 2022) were
tested. In the context of ageism, prior work has identified multiple
strategies (e.g., Apriceno & Levy, 2023; Chen & Zhang, 2022; Packer &
Chasteen, 2006; Robertson & Weiss, 2017). In the current work, we
focus on three leading approaches in the field of discrimination inter-
vention research, which are hitherto underexplored in the context of
ageism, and compare their short-term effects on explicit vs. implicit
ageism in an online setting: (1) perspective taking, (2) exposure to
counter-stereotypical traits, and (3) implementation intentions.

It is important to consider, that explicit and implicit attitudes may
respond differently to different intervention approaches (FitzGerald
et al.,, 2019; Iversen et al., 2009; Levy & Banaji, 2002; Liao et al.,
2023). For instance, explicit prejudices are susceptible to self-
presentation controls, whereas implicit ones require associative activa-
tion (Gawronski & Bodenhausen, 2006). In the following, we outline
each approach and their predicted differential effects on explicit versus
implicit ageism.
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Exposure to counter-stereotypical traits

Engaging with counter-stereotypical traits is considered one of the
most effective methods for reducing stereotypes and prejudices against a
group (e.g., Finnegan et al., 2015; FitzGerald et al., 2019; Fraser et al.,
2021). Counter-stereotypical traits refer to personal attributes that are
considered unexpected or unconventional for a particular group. In the
context of the ambivalent stereotypical perception of older adults as
warm-hearted and at the same time incompetent (SCM; Fiske, 2015;
Fiske et al., 2002), the counter-stereotypical characteristics can be
expressed through traits such as self-confidence, assertiveness, resilience
and egotism, which are typically associated with coldness and compe-
tence (Fraser et al., 2021). These traits challenge the conventional
perception and highlight the complexity and inter-individual diversity
within the group, deconstructing the stereotype and facilitating the
process of forming alternative expectations (Blair & Banaji, 1996;
Goctowska & Crisp, 2013; Vailati Riboni & Pagnini, 2022).

Changes in implicit attitudes indicate a restructuring of associative
networks, for example through contextual cues that activate stored
judgments in different ways (see APE model, Gawronski &
Bodenhausen, 2006). Accordingly, exposure to counter-stereotypical
traits can operate outside conscious awareness when participants are
covertly confronted with corresponding stimuli in the context of a
seemingly independent task (Power et al., 1996), and can therefore be
regarded as an intervention method that exerts its effects largely
unconsciously.

Perspective taking

Another effective method for reducing stereotypes and their acces-
sibility, decreasing outgroup rejection as well as ingroup favoritism and
improving intergroup relations is perspective taking (Galinsky &
Moskowitz, 2000; Shih et al., 2009; Todd et al., 2011). Perspective
taking prompts a person to consider and reflect on the mental states and
subjective experiences of others by increasing the overlap between their
own and others' cognitive representations (Galinsky & Moskowitz,
2000). Studies have shown that people who empathize with others
show signs of stereotype inhibition or reduced stereotype accessibility
(Galinsky & Moskowitz, 2000) as well as fewer prejudices, a more
positive assessment of the person in question, and increased sensitivity
(Todd et al., 2011). This suggests that perspective taking may be an
effective strategy for controlling stereotype activation. Furthermore,
this method may implicitly activate the individual's self-concept, which
in turn increases the likelihood of applying the self-concept to the out-
group triggering a psychological preference and positive evaluation (see
SIT; Galinsky, 2002). Consequently, also perspective taking can be
classified as an unconsciously effective intervention method with po-
tential effects on implicit ageism.

Implementation intention

The literature on reducing ageism suggests that direct and positive
contact with older adults in particular has a positive impact on attitudes
towards them (Cadieux et al., 2019; World Health Organization, 2021).
According to the Intergroup Contact Theory (Allport, 1954), intergroup
interactions can lead to the reduction of prejudice and stereotyping. In
line with this, prior studies have shown that contact with older adults
can positively shape attitudes (Braithwaite et al., 1993).

Moreover, research indicates that even imagined contact can have
positive effects on intergroup relations, prejudice reduction towards the
outgroup as a whole, and future behavior towards outgroup members
(see Imagined Contact Hypothesis; Crisp & Turner, 2009). A meta-
analysis has quantitatively tested these effects and demonstrated a
reduction in intergroup prejudice (Miles & Crisp, 2014). The interven-
tion method to imagine positive intergenerational contact is similar to
the implementation intentions approach (“if-then” plans), where in-
dividuals develop a positive and non-discriminatory behavioral alter-
native for interacting with a person from the discriminated group
(Mendoza et al., 2010). Since explicit ageism can be specifically
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influenced by conscious processes and interaction goals (Gawronski &
Bodenhausen, 2011), this method should prove particularly effective.
In addition, people pursue certain goals when implementing their in-
tentions, which also influences explicit stereotyping (Bodenhausen
et al., 1999). Hence, implementation intention can be classified as
intervention method particularly suitable to target explicit ageism.

Hypotheses

This study takes a two-pronged approach to examine both the
explicit and implicit components of age discrimination, particularly
focusing on the question which intervention methods are most effective
respectively.

Against this background, we propose the following hypotheses:

H1. Online intervention methods (exposure to counter-stereotypical
traits/perspective taking/intention implementation) effectively reduce

a) explicit ageism.
b) implicit ageism.

H2. Explicit ageism reduction methods (implementation intention) are
more effective in reducing explicit ageism compared to implicit ageism
reduction methods (exposure to counter-stereotypical traits and
perspective taking).

H3. Implicit ageism reduction methods (exposure to counter-
stereotypical traits and perspective taking) are more effective in
reducing implicit ageism compared to explicit ageism reduction
methods (Implementation Intention).

Since prior research suggests that intergroup contact can meaning-
fully influence ageist attitudes, participants' contact with older adults
was included as additional influencing variable for H1-H3.

So far, only a few studies dealing with interventions against ageism
have considered the fear of aging (Apriceno & Levy, 2023). The present
study aims to address this research gap by examining age-related anxiety
as a moderating variable on intervention measures. Examining aging
anxiety as a moderator links interventions to the central gerontological
concern of determining how fears about one's own aging process shape
perceptions of older people, and helps to identify for whom scalable
interventions are most or least effective in real-life aging contexts.
Therefore, the following hypothesis is proposed:

H4. The impact of intervention methods in reducing a) explicit and b)
implicit ageism is moderated by aging anxiety.

In the context of online ageism, numerous factors may contribute
(see Marques et al., 2020), of which we will investigate the following
four as part of additional exploratory analyses:

1) country of residence (geographical region was shown to be a sig-
nificant moderating factor; North & Fiske, 2015)

2) own age (observed to influence perception and evaluation of older
adults; Horhota et al., 2019)

3) perception of an “old person” (the perception of what is considered
“old” can influence societal behavior and expectations towards older
adults; Lockenhoff et al., 2009)

4) social media use (active and passive social media use can play a role;
e.g., via habituation to hate speech; Schmid et al., 2024; Soral et al.,
2018; or increased likelihood of engaging with hate speech; Hawdon
et al., 2014)

Method
An online study with a between-subjects design including one factor

(intervention method) with four levels (exposure to counter-
stereotypical traits, perspective taking, implementation intentions, and
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a control condition) was conducted. The study was approved by the
Ethics Committee of the Faculty of Computer Science of the University of
Duisburg-Essen (ID: 2404SPSL5902). Preregistration, data, and mate-
rials are available online (https://osf.io/fps6d/).

Sample

Participants were recruited via various channels, including the
participant-exchange platforms SurveyCircle and SurveySwap as well as
the EU-wide network of a research project addressing ageism. To enable
an initially planned EU-level comparison, the survey was provided in
German and English; eligibility required being at least 18 years old and
fluent in one of these languages. The participants did not receive mon-
etary compensation. A total of N = 258 participants completed the
questionnaire. Because recruitment primarily reached German-speaking
networks, the sample included substantially more German than English
speaking respondents (n = 213 vs. n = 45). During data screening we
observed a language-linked difference in the manipulation check for
hate speech items (English set: M = 3.76, SD = 0.61; German set: M =
4.42, SD = 0.53). Given unequal group sizes, potential linguistic con-
founds (e.g., differential connotations, translation nuances), and the
priority to ensure measurement equivalence within the main analyses,
we restricted all primary analyses to German language cases. The
exclusion was statistically substantiated by an ANOVA, Welch's F(1,
59.04) = 45.725, p < .001, 42 = 0.17. Further exclusion criteria were
applied: reporting of major issues (2), insufficient text quality and length
as in lower than 15% of the requested text length in the intervention task
(27) and failure of manipulation checks (15). The total exclusion of 74
cases resulted in a final sample size of N = 184.

The final sample comprised 133 females (72.3%), 50 males (27.2%),
and one individual of diverse gender identity (0.5%). The age range was
between 18 and 64 years (M = 27.42, SD = 7.74). 56% of respondents
reported a bachelor's degree or diploma as their highest qualification,
19% a secondary school leaving certificate, 17.9% a master's degree,
5.4% a completed apprenticeship and 0.5% a doctorate; 1.1% indicated
another qualification. Regarding their main occupation, 22.8% were in
full-time employment, 7.1% in part-time employment, 68.5% students,
0.5% unemployed/seeking work, 0.5% pupils and 0.5% other.

Experimental procedure

Following an initial briefing and informed consent, participants were
told that the study aimed to examine the cognitive processing of digital
content. After providing sociodemographic information, participants
were randomly assigned to one of four experimental groups, each of
which received a specific intervention task (exposure to counter-
stereotypical traits, perspective taking, implementation intention, con-
trol group). Depending on the intervention task, participants were asked
to read and/or write a short text. To ensure comparability of the four
groups, all test subjects were assigned five minutes (Galinsky &
Moskowitz, 2000). After the five-minute period, the questionnaire
automatically advanced to the subsequent section. Test subjects could
elect to proceed to the next section after three minutes if they wished to
complete the questionnaire more expeditiously (e.g., Ramasubramanian
& Oliver, 2007). Subsequently, participants were asked to engage in a
modified version of an Implicit Association Test (IAT; Greenwald et al.,
1998) to assess the prevalence of implicit ageism. Following the IAT, a
manipulation check was conducted to ensure that participants perceived
the six age-discriminatory hate comments presented during the task as
intended. Then, respondents provided ratings assessing their explicit
ageism and aging anxiety. The final page of the questionnaire addressed
participants' perception of a person as being old and their contact with
older adults. Finally, respondents were thanked for their participation
and debriefed.
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Experimental manipulations

The test subjects were assigned to one of four experimental groups.
All intervention tasks were tested in a pilot study (N = 26).

Group 1: Exposure to counter-stereotypical traits

The first intervention method was based on the method of Power
et al. (1996). Participants were asked to read a text from a news sec-
tion of a company newsletter and summarize it in 300-500 characters.
In the text, a 69-year-old female employee was described in a way that
ran counter to the age-stereotypical portrayal. This portrayal was based
on opposing stereotypes (Hummert, 2011). Accordingly, the person was
portrayed as competent, mentally agile, cheerful, socially connected,
friendly, open, adventurous and worldly.

Group 2: perspective taking

The second experimental group included an intervention task,
analogous to previous studies (e.g., Galinsky & Moskowitz, 2000; Todd
et al., 2011), in which the participants had to imagine themselves to be
the older person depicted in a photo and writing a short 600-800-
character narrative about the day from this person's perspective. The
number of characters required was higher in groups 2 and 3, as the
intervention process was not initiated by reading a newsletter text.
Instead, it was triggered by creating a text.

Group 3: implementation intention

The test subjects assigned to the third group were also asked to write
600-800 characters of text relating to the older person in the same
photo, but here the task was to imagine a positive encounter with the
person depicted (Crisp & Turner, 2009; Kuchenbrandt et al., 2013),
which corresponds to the principle of the implementation intention
method (Mendoza et al., 2010). It was pointed out that the participants
should think of an everyday situation in which they could talk to the
person and avoid stereotypical thinking. Additionally, they were asked
to identify the personality traits and shared interests that characterize
the older person in question.

Group 4: control condition

The control group received the task from group one, only that the
person described in the newsletter was 39 years old. Therefore, no
counter-stereotypical traits were primed, given that the described
characteristics are not atypical for a 39-year-old individual (Hummert,
2011).

Measurements

Implicit ageism

The IAT is used to determine the strength of cognitive associations
between two target concepts and an assessment dimension (Greenwald
et al., 2022). To investigate the implicit associations in the specific
context of online ageist hate speech, a new version of the IAT
(Greenwald et al., 1998) was created for this study: The Ageist Hate
Speech Implicit Association Test (AHS-IAT). It adheres to the latest
recommendations of Greenwald et al. (2022) and is based on the
implementations by Chopik and Giasson (2017) as well as Giner-Sorolla
et al. (1999). The AHS-IAT measures the strength of associations be-
tween prime stimuli (e.g., old face) and subsequent comments (e.g., age-
discriminatory hate speech) using the so-called D-score (see OSF for
calculation, https://osf.io/fps6d/). Therefore, the reaction speed at
which individuals categorize hate speech (e.g. “senile old git”) and
friendly commentary (e.g. “vibrant charm™) as hateful or friendly after
seeing either an old face, a young face, a positive or a negative image is
assessed. The generation of the hate speech comments was inspired by
studies and datasets on (ageist) hate speech (e.g., Bacsu et al., 2024;
Goldzycher et al., 2024; Jimenez-Sotomayor et al., 2020; Mandl et al.,
2019; Sipocz et al., 2021; Wiegand et al., 2018; Wilhelm & Joeckel,
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2019) as well as comments found on social media platforms. From the
fifty comments tested in the pilot study, twelve were selected, six of
which were classified as strongly friendly (M = 5.41, SD = 0.84) and six
as strongly hateful on a 6-point Likert scale (M = 1.99, SD = 0.8). The
prime stimuli comprised 12 prime pictures (illustrated in Fig. 1). Half of
the images were employed as age-independent control primes,
comprising three negative and three positive images analogous to those
used by Giner-Sorolla et al. (1999) and in accordance with the minimum
number of examples recommended by Greenwald et al. (2022). These
age-independent images were retrieved from the copyright-free image
databases Unsplash (2026) and Pixabay (2026). The facial primes,
comprising three images of older faces and three images of younger
faces, were selected from the prime image set of Nosek et al. (2007) for
the purpose of measuring ageism.

Technical implementation details (block structure, prime durations,
key assignment, D-score calculation, stimulus sources) are documented
in the OSF (https://osf.io/fps6d/).

The test procedure is illustrated in Fig. 2.

Before analyzing participants' implicit ageism, their evaluation of the
hate speech comments was examined. Adapted from Weber et al.
(2020), participants rated each comment regarding seven adjectives
(“factual”, “aggressive”, “hateful”, “derogatory”, “positive”, ‘“norm-
violating”, “mood-changing”) on a 5-point Likert scale (1 = strongly
disagree to 5 = strongly agree; a = 0.95). Participants with a tendency to
positively evaluate hate speech comments (with a rating of less than 2.5)
and participants who explicitly rated them as “positive” were excluded
from the analysis of the IAT (3 cases, M = 4.44, SD = 0.48). Further,
seven cases were excluded due to failure to meet the inclusion criteria
for the IAT as outlined by Greenwald et al. (2022). Thus, the sample size
for the analysis of implicit ageism was N = 174 (94.6%).

Explicit ageism

To assess explicit ageism an adapted version of the Prescriptive
Intergenerational-Tension Ageism Scale: Succession, Identity, and Con-
sumption (SIC) by North and Fiske (2013) was employed. 20 items are
rated on a 6-point Likert scale (e.g., “Older people are often a burden on
their families”, 1 = strongly disagree to 6 = strongly agree; @ = 0.88). As no
validated German version of the scale was identified, the items were
translated for the German-speaking respondents using a translation and
back-translation procedure.

Old Faces

Fig. 1. Picture primes used in the AHS-IAT.
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Block A1 A2 B1 B2
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Fig. 2. AHS-IAT procedure.

Aging anxiety

An adapted version of the Anxiety about Aging Scale (AAS; Lasher &
Faulkender, 1993) was used, which divides aging anxiety in four di-
mensions: fear of old people, physical appearance, psychological con-
cerns and fear of loss. 20 items such as “I will have plenty to occupy my
time when I am old” are measured on a five-point Likert scale (1 =
strongly disagree to 5 = strongly agree; a = 0.82). Since the AAS also
lacked a validated German version, its items likewise underwent trans-
lation and back-translation. One item was excluded to improve the
physical appearance subscale's reliability from below 0.70 to 0.74.

Social media use, contact with older adults, age and perception of age

To capture participants' social media use, they were asked to assess
the time they use social media actively and passively (two questions, see
Ernala et al., 2020) using the following categories: Less than 10 min per
day, 10 to 30 min per day, 31 to 60 min per day, 1 to 2 h perday, 2to 3 h
per day, and 3 or more hours per day. All items were translated into
German for German-speaking respondents. The two variables, contact
with older friends and family and professional contact with older adults,
were adapted from Kessler and Warner (2023): “Now think about people
with whom you have regular contact, i.e. friends and family members
with whom you meet/phone at least once a month. What percentage of
them are older than 65?* and “Now think about the people you deal with
regularly at work. What percentage of them are older than 65?” To
contextualize the responses regarding the professional contact, an
additional question was asked: “Is it your main job to provide profes-
sional services for older people? Examples: Care, escort services, phys-
iotherapy”(with an open text input for specification). Perception of age
was assessed by asking the participants about the age at which they
would describe a person as old (Kessler & Warner, 202.3).

Analysis plan

Given the disparate sample sizes for explicit (N = 184) and implicit
ageism (N = 174), two one-way ANCOVAs were conducted to test
H1-H3, with intervention method as the factor. In addition, planned
contrasts were calculated for both dependent variables to compare the
intervention methods (exposure to counter-stereotypical traits,
perspective taking, implementation intention, control group). This
allowed us to examine whether online interventions reduce both explicit
(Hla) and implicit ageism (H1b) and whether the effectiveness differs
between explicit reduction methods (implementation intention) and
implicit reduction methods (exposure to counter-stereotypical traits and
perspective taking), as predicted in H2 and H3. Contact with older
friends and family members as well as professional contact with older
adults were included as additional influencing variables. To contextu-
alize the main effects and identify further factors relevant for future
intervention work, we also conducted exploratory analyses to assess
whether additional variables (participants' age, perceptions of old age,
social-media use) further influenced explicit and implicit ageism.

Results

The descriptive statistics for explicit and implicit ageism (D-Score)
across intervention conditions 1-4 can be found in Table 1.

Effects of intervention methods on ageism

The results showed no significant main effect of condition for explicit
ageism, F(3, 178) = 2.11, p = .101, ;13 = 0.034. The calculation of
contrasts to compare the intervention conditions, both jointly and
separately, with the control group to assess their effects on explicit
ageism showed a significant difference compared to the control group
only for perspective taking (see Table 2 for the results of the contrast
analyses). This contrast accounted for 3% of the variance in explicit
ageism, indicating a small to medium effect size (Cohen, 1988). Thus,
Hla can be partially accepted, while H2, which assumed a stronger ef-
fect of implementation intention on explicit ageism compared to the
other two methods, was not supported. There was a significant effect of
contact with older friends and family members (M = 10.77, SD = 12.41)
for explicit ageism, indicating that higher contact was associated with
lower levels of explicit ageism, F(1,178) =9.16, p =.003, 115 =0.05. For
the contact with older adults in a professional context (M = 7.82, SD =
15.28), no significant effect was detected, F(1, 178) = 1.39, p = .240, ;7;
= 0.008.

For implicit ageism, there was neither a significant main effect, F(3,
168) =0.39,p =.758, 115 = 0.007, nor significant contrasts. Accordingly,
H1b and H3 must be rejected. Moreover, neither contact with older
friends and family members, (1, 168) = 0.76, p = .383, ’73 = 0.005, nor

Table 1
Descriptive statistics for explicit and implicit ageism for the different interven-
tion method conditions 1-4.

Variable Group M SD n

Explicit Ageism 1 2.56 0.59 45
2 2.37 0.66 46
3 2.66 0.80 36
4 2.70 0.70 60
1,2,3 2.52 0.69 127
Overall 2.58 0.69 184

Implicit Ageism 1 —0.54 0.56 44
2 -0.47 0.47 43
3 —-0.59 0.44 36
4 —0.60 0.49 51
1,2,3 —0.53 0.49 123
Overall —0.55 0.49 174

Note. Explicit ageism is measured on a 5-point Likert scale. Implicit ageism is
measured by the D-score for the IAT. A D-score between —0.14 to 0.14 indicates
little to no difference, while scores less than —0.14 or greater than 0.14 indicates
negative/positive automatic association between old faces and hate speech/
young faces and friendly comments. 1 = Exposure to Counter-Stereotypical
Traits, 2 = Perspective Taking, 3 = Implementation Intention 4 = Control
Group. N = 184 (explicit ageism). N = 174 (implicit ageism).
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Table 2
Results of contrast analyses from the ANCOVAs investigating the impact of
intervention conditions on explicit and implicit ageism.

Explicit Ageism F(1, 178) p ;75
1,2,3vs. 4 1.83 0.178 0.01
1vs. 4 0.79 0.375 < 0.01
2vs. 4 5.27 0.023* 0.03
3vs. 4 0.01 0.936 < 0.01
1,2vs. 3 241 0.123 0.01
Implicit Ageism F(1, 168) p '73
1,2,3vs. 4 0.25 0.62 < 0.01
1vs. 4 0.16 0.69 < 0.01
2vs. 4 0.83 0.36 < 0.01
3vs. 4 0.01 0.92 < 0.01
1,2vs. 3 0.64 0.424 < 0.01

Note. 1 = Exposure to Counter-Stereotypical Traits, 2 = Perspective Taking, 3 =
Intention Implementation, 4 = Control Group. *p < .05. N = 184 (explicit
ageism). N = 174 (implicit ageism).

professional contact, F(1, 168) = 1.20, p = .274, ng = 0.007, showed
significant effects for implicit ageism.

For additional exploration of H1, a Pearson correlation analysis was
calculated between implicit and explicit ageism to test whether these
two variables were related. There was a very weak and non-significant
negative correlation between explicit ageism and implicit ageism, r
(174) = —0.018, p = .813.

Furthermore, the results for implicit ageism showed a negative D
value across all experimental groups, which suggests that the responses
to the incongruent pairings in the B blocks were faster than those in the
A blocks with the congruent pairings. We therefore analyzed the asso-
ciations of the individual prime-target pairings as intra-individual fac-
tors (old face vs. young face vs. negative images vs. positive images) in
an additional mixed MANCOVA, using Wilks' Lambda (Steyn & Ellis,
2009).

Mauchly's test showed a violation of sphericity for the prime-target
interaction, p < .05; Greenhouse-Geisser correction was applied (¢ =
0.77). Levene's test confirmed homogeneity of variances (p > .05), but
Box's test indicated unequal covariance matrices (p < .001), which
should be considered when interpreting the results. A significant inter-
action effect was observed between the target comments and the type of
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prime picture, F(2.28, 382.64) = 39.69, p < .001, 2= 0.19. This in-
dicates that there was a notable difference between the response times of
participants to both hate speech and friendly comments, with a large
effect size. Moreover, the analysis revealed no significant interaction
effect between the target comments, the type of prime picture and the
experimental group, F(6.83, 382.64) = 0.36, p = .920, 7= 0.01. This
suggests that there was no significant difference between the interven-
tion methods in terms of the participants' reaction times for the varying
priming images, neither for hate speech nor for friendly target com-
ments. The mean values of the D-scores for the respective prime stimuli
all demonstrate faster responses for the incongruent pairings in the B-
blocks, indicating stronger incongruent associations (see Fig. 3 for
visualization of the response time).

Bonferroni multiple comparative analyses were performed to explore
those differences further (see Table 3). The contrasts for the target
comments (friendly vs. hate speech) revealed that in the case of old faces
and negative images participants demonstrated a greater speed in rating
friendly comments compared to hateful comments, p < .001.
Conversely, when presented with young faces and positive images, the
subjects exhibited a significantly faster response time in assigning
hateful comments, while responses to friendly comments were slower, p
< .001. The fastest response was observed in incongruent pairings, such

Table 3
Results of Bonferroni Multiple Comparisons for Prime and Target Conditions.
95% CI
Prime Target Target MD (I-J) SE LL UL
0] (@]
old Hate Friendly 139.68** 26.36 87.63 191.73
Speech
Young Hate Friendly —306.71** 31.03 —367.97 —245.46
Speech
Positive Hate Friendly —293.09**  27.93  -348.23  -237.95
Speech
Negative = Hate Friendly 158.56** 25.57 108.08 209.04
Speech

Note. Adjustments for multiple comparisons: Bonferroni. MD = Mean Differ-
ence; CI = confidence interval; LL = lower limit; UL = upper limit. N = 174. **p
< .ool.

Target
M Hate Speech Comment
M Friendly Comment
e EMM = 1202.41
S SE=33.16
EMM = 1080.47 EMM = 1089.88
1250 SE=3217 SE=2782

EMM =940.79
SE =28.06

EMM =910.58
SE=31.15
1000

750

Response Time

250

Old Face

Young Face

Fig. 3. Response time for implicit ageism for each prime-target pair.
Note. Error Bar 95% CI. N = 174.

EMM = 931.32
SE=25.59

EMM = 909.32
SE=2544

Positive Image Negative Image

Prime
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as when a positive image was paired with a hateful comment, while the
slowest response was found when a young face was paired with a
friendly comment. The results of the contrast analysis for the priming
images can be found in the OSF (https://osf.io/fps6d/).

The moderating effect of aging anxiety on the impact of intervention
methods on reducing ageism

To test hypothesis H4 (the influence of intervention methods on the
reduction of explicit and implicit ageism is moderated by aging anxiety),
Andrew Hayes' PROCESS macro was used to perform two moderation
analyses (see Table 4 for descriptive statistics for aging anxiety). A
LOESS-smoothed scatter plot inspection confirmed the linearity
assumption for residuals (Schmidt & Finan, 2018).

The overall model for explicit ageism was not significant, F(3,180) =
2.14, p = .097, R? = 0.039, indicating that the influencing factors
including the interaction had no significant effect on explicit ageism (see
Table 5). However, a small, statistically significant main effect of aging
anxiety on explicit ageism was found, which explains 2.8% of the vari-
ance in explicit ageism, F(1, 182) = 5.21, p = .024, R? = 0.028. For each
unit increase in aging anxiety, explicit ageism exhibited a mean increase
of 0.22 units. For implicit ageism, the overall model was also not sig-
nificant, F(3, 170) = 0.83, p = .477, R?=0.012 (see Table 5). Further
investigation of the main effect of aging anxiety on implicit ageism
showed no significance, F(1, 172) = 1.52, p = .219, R? = 0.009. Thus,
H4a and H4b are not supported.

To investigate H4 further, the most effective intervention method of
perspective taking was subjected to another moderation analysis. The
overall model for explicit ageism was significant and explained 10.96%
of the variance in the dependent variable, R?=0.110, F(3,99) = 4.36, P
=.006 (see Table 5). However, the inclusion of the interaction term did
not significantly improve the model. Aging anxiety again showed a small
positive main effect on explicit ageism, R’ = 0.060, F(1,101) = 6.40,p =
.013. Accordingly, aging anxiety explained a small part of 6% of the
variance. For each unit increase in aging anxiety the explicit ageism
level increased by an average of 0.32 units. No significant effects were
found for implicit ageism, neither for the overall model, R?=10.028, F
(3,90) = 0.98, p = .407, nor for the main effect of aging anxiety, R? =
0.012, F(1, 92) = 1.09, p = .300.

Exploratory analysis

The exploratory analysis examined the influence of participants‘own
age, age perception and passive and active social media use on explicit
and implicit ageism (see Table 6). The overall model was significant, F
(4, 179) = 6.80, p < .001, explaining 13.2% of the variance in explicit
ageism (R? = 0.132). Participants’ age negatively predicted explicit
ageism (f = —0.273, p < .001), indicating that older participants
expressed less ageist attitudes. Perceived age for categorizing someone
as “old” also showed a significant negative effect (f = —0.154, p = .035),
suggesting that individuals who set a lower threshold for “old” were
more likely to hold ageist views. Active and passive social media use did
not significantly predict explicit ageism (8 = —0.073, p = .301; g =

Table 4

Descriptive statistics for aging anxiety.
Group M SD n
1 2.73 0.45 45
2 2.67 0.58 46
3 2.62 0.54 36
4 2.79 0.50 57
1,2,3 2.67 0.52 127
Overall 2.71 0.52 184

Note. 1 = Exposure to Counter-Stereotypical Traits, 2 = Perspective Taking, 3 =
Intention Implementation, 4 = Control Group. 1,2,3 = all groups in intervention
condition; N = 184.
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0.079, p = .260). For implicit ageism, the model was not significant, F(4,
169) = 0.73, p = .730, R? = 0.012. None of the predictors reached
significance (p > .05), indicating that participants' age, age perception,
and social media use were not associated with implicit ageism.

Discussion

The current study compares three brief online intervention methods
(exposure to counter-stereotypical traits, perspective taking and imple-
mentation intention) to reduce both explicit and implicit ageism in a
randomized controlled experiment. It is noteworthy that the study ex-
amines both the explicit and implicit dimensions of ageism, which are
often studied in isolation. By incorporating an IAT with ageist hate
speech stimuli, the present study sheds light on this previously under-
represented form of ageism in digital spaces. This dual focus allows for a
more comprehensive understanding of how ageist attitudes manifest
themselves and can be combated through online interventions.

Key findings

The results show that short, online-based intervention approaches
have the potential to reduce age-related prejudices and offer valuable
starting points for the further development of more effective in-
terventions. Perspective taking led to a significant decrease in explicit
age stereotypes, while exposure to counter-stereotypical traits and
implementation intention had no effect in our setting. Therefore, short
modules, which presumably trigger fewer affective-relational processes,
appear to be less suitable for explicit evaluations. Accordingly, the data
suggest that particularly perspective taking can be used as a low-
threshold and easily implementable intervention method (e.g., Devine
et al., 2012), potentially as component in online training or platform-
based awareness-raising measures. Since none of the intervention
methods were found to have an impact on implicit ageism, implicit
biases may require more intensive, repeated, and varied engagement
(Devine et al., 2012; FitzGerald et al., 2019).

Our findings underscore that explicit and implicit facets of ageism
need to be addressed differently and confirm previous literature sug-
gesting that they are based on different psychological mechanisms
(Bodenhausen et al., 1999; Gawronski & Bodenhausen, 2011). Implicit
biases are typically more profound and operate automatically and un-
consciously. This could explain why brief online interventions do not
directly influence implicit stereotypes. In general, there is uncertainty in
the research on effective methods for reducing implicit biases and the
conditions under which they work (FitzGerald et al., 2019). The
reduction of implicit biases thus appears to be a significant challenge, as
a number of intricate conditions must be satisfied for the interventions
to be efficacious.

In addition, our results suggest that both aging anxiety and contact
with older adults are meaningful contextual factors that shape how
participants respond to intervention methods. A higher level of age
anxiety can impair the effectiveness of perspective shifts or counter-
stereotypical impulses, while positive intergenerational contacts
appear to promote more favorable changes in the assessment of age,
particularly by breaking down negative stereotypes and reducing ten-
sions between groups. These findings show that effective strategies to
combat ageism should explicitly address aging anxiety and provide
opportunities for positive contact between generations in order to
maximize their impact.

Role of the self-concept and empathy

In contrast to the other two methods, the perspective taking method
activates the self-concept (Galinsky & Moskowitz, 2000) and disrupts
stereotype formation processes (see Social Identity Theory; Tajfel &
Turner, 2004). This finding suggests that methods which aim to
reduce ageism while activating the self-concept are more effective than
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Table 5
Moderation and regression analyses predicting explicit and implicit ageism.
Dependent Variable Predictor SE t p 95% CI AR?
Explicit Ageism Aging Anxiety x Moderator 0.06 0.25 0.22 0.823 [-0.45, 0.52] <0.001
Aging Anxiety 0.22 0.10 2.28 0.024* [0.03, 0.41] 0.028
Implicit Ageism Aging Anxiety x Moderator —0.05 0.14 -0.37 0.710 [-0.33, 0.23] <0.001
Aging Anxiety —0.09 0.07 -1.23 0.219 [-0.23, 0.05] 0.009
Explicit Ageism (Perspective Taking only) Aging Anxiety x Moderator -0.11 0.13 —0.84 0.404 [-0.38, 0.15] 0.008
Aging Anxiety 0.32 0.13 2.53 0.013* [0.07, 0.56] 0.060
Implicit Ageism (Perspective Taking only) Aging Anxiety x Moderator 0.04 0.08 0.50 0.619 [-0.12, 0.19] 0.002
Aging Anxiety -0.10 0.09 —1.04 0.300 [-0.28, 0.09] 0.012

Note. CI = confidence interval. *p < .05.

Table 6
Descriptive statistics for the examined variables of the exploratory analysis.
p
Variable M SD Min. Max.  Expl Impl.
Social media use 2.66 138 1 6 0.301 0.615
actively
Social media use 3.71 1.30 1 6 0.260 0.776
passively
Age 27.42 6.74 18 64 <0.001** 0.825

Perception of “old age” 63.59 13.80 21 100 0.035* 0.250

Note. Expl. = Significance for explicit ageism. Impl. = Significance for implicit
ageism. N = 174. *p < .05. **p < .001.

other intervention methods which do not address the self-concept.
However, this can only be substantiated in the case of explicit ageism.

Additionally, empathy has been identified as an influencing variable
for the reduction of discrimination in several research studies through
the lens of perspective taking (e.g., Chen & Ibasco, 2023; Shih et al.,
2009; Vescio et al., 2003). Although implementation intentions can
also elicit empathic responses when the imagined situation concerns
another person, empathy is not an inherent or necessary mechanism of
if-then planning. Implementation intentions work primarily through
increased accessibility of cues and automated triggering of actions (Rees
etal., 2019; Turner et al., 2007), rather than through the merging of self
and others or through affective resonance, which distinguishes them
from perspective taking. Hence, interventions that activate empathy and
self-understanding can help to challenge and redefine these stereotypi-
cal dimensions, thereby reducing explicit ageism instantly. Since the two
non-effective intervention methods, exposure to counter-stereotypical
traits and implementation intention, do not encompass an empathy-
activating aspect, it can be argued that this aspect is another decisive
factor. Accordingly, it seems reasonable to encourage further research
on the role of empathy and self-concept, particularly regarding implicit
ageism.

Effects of aging anxiety

Although aging anxiety did not emerge as moderator for the effec-
tiveness of online-interventions against ageism, its consistently signifi-
cant main effect indicates that individuals with higher aging anxiety
tend to exhibit stronger explicit age stereotypes, irrespective of the
specific intervention exposure. This aligns with previous gerontological
research highlighting that concerns about one's own aging process are
linked to more pronounced negative evaluations of older adults
(Apriceno & Levy, 2023; Kikuchi et al., 2026). This effect indicates that
individuals with higher aging anxiety tend to exhibit stronger explicit
age stereotypes, irrespective of the specific intervention exposure.

In contrast, we did not observe a corresponding association with
implicit ageism, indicating that aging anxiety may exert a greater in-
fluence on consciously perceived stereotypes than on unconscious
prejudice. This could be again explained by the differences in cognitive
processing between explicit and implicit ageism (Fazio & Olson, 2003;

Sritharan & Gawronski, 2010). This may also be related to the compli-
cations involved in measuring implicit ageism, which will be discussed
in more detail later in the discussion.

Effects of contact with older adults

The results suggest that contact with older friends and family
members is beneficial for reducing stereotypes and prejudices towards
older adults. In contrast, there was no discernible impact of professional
contact with older adults. This may indicate a difference in quality of
contact between professional interactions with older individuals and
potentially more intimate and bonding interactions with older family
members or friends. This aligns with previous research showing that the
quality of contact is crucial in determining its effectiveness in reducing
ageism (Cadieux et al., 2019; Green, 1981).

Effects of age and identification with older adults

The rather young age of the sample and their subjective identifica-
tion with older adults may have impacted the effects of the intervention
measures. Moreover, the generally low baseline levels of both explicit
and implicit ageism suggest potential floor effects, which likely con-
strained detectable change. Consequently, it is possible that the in-
terventions were unable to further reduce the expression of ageism. This
could be due to the composition of the sample, which we further outline
in the Limitations and future directions section.

Group identification is likely a central determinant of how partici-
pants engage with age-bias interventions. Building on SIT (Tajfel &
Turner, 2004), identification can shape both openness to perspective
taking prompts and the interpretation of counter-stereotypical infor-
mation. For instance, perspective taking may be more effective for in-
dividuals with strong identification (Galinsky, 2002). Complementing
this, a study by Long et al. (2022) demonstrates that younger adults
generally find it more difficult to take the perspective of older in-
dividuals compared with same-age peers. Additionally, counter-
stereotypical traits may be rejected or subtyped by individuals seeking
dissociation within the group, which limits category level change and
can leave the superordinate stereotype intact (Deutsch & Fazio, 2008).
Conversely, strong identification may also elicit in-group favoritism/
self-serving bias, potentially reinforcing pro-older ratings regardless of
the module (e.g., Everett et al., 2015; Kleissner & Jahn, 2020). Although
these mechanisms could plausibly have shaped responses in the present
study, we did not explicitly measure age-group identification.

In line with that, participants' own age proved to be a significant
influencing factor on explicit ageism. This reflects the effect of ingroup
preference and outgroup derogation predicted by SIT (Chonody &
Teater, 2016; Tajfel & Turner, 2004). Accordingly, older participants
showed a reduced tendency to hold explicit ageism, potentially due to an
ingroup preference. This confirms previous findings (Marques et al.,
2020) and supports the assumption that young adults do not identify
with older adults, or identify less with older adults, and are therefore
more likely to tolerate negative behavior towards this group (Horhota
et al., 2019).
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Our study further suggests that how people define “old” is important:
participants who classified younger people as “old” tended to express
more ageist stereotypes. Given the relatively young sample, it is plau-
sible that these effects were particularly pronounced here, as one's own
distance from the age category influences perception and evaluation. In
line with Kessler and Warner (2023), older respondents set the threshold
for classification as “old” higher, illustrating that perceptions of age shift
with increasing age. The results are consistent with research findings
suggesting that an earlier perception of the transition to old age can
increase fear of aging and reinforce stereotypes (Chonody & Teater,
2016).

Methodological requirements for online-interventions

The data also highlight several methodological requirements rele-
vant to designing effective online interventions. Exposure to counter-
stereotypical traits (Blair & Banaji, 1996; Vailati Riboni & Pagnini,
2022) and implementation intention (Stewart & Payne, 2008; Webb
et al., 2012) may require more time to achieve the desired effect.
Compared to perspective taking, they may rely more heavily on learning
processes and multiple exposure or implementation, while perspective
taking directly involves observing and reflecting on the mental states
and subjective experiences of others (Galinsky & Moskowitz, 2000). This
is particularly relevant in connection with the Stereotype Content Model
(SCM), which assumes ambivalent age-related stereotypes: warm-
hearted but incompetent (Fiske et al., 2002).

Other factors in the online-interventions may have been also rele-
vant; for example, participants in the counter-stereotypical condition
may have perceived the description as an exception rather than a
representative example of a member of an outgroup. Furthermore,
additional, unmeasured mechanisms may be at play, requiring a change
in the methodology used in interventions to combat unconscious bias (e.
g., Fazio & Olson, 2003; Liao et al., 2023; Tam et al., 2006).

Limitations and future directions

The ineffectiveness of the intervention methods can potentially be
attributed to their brief, one-time implementation. It would be insightful
to investigate the potential long-term consequences of repeated inter-
vention techniques with longitudinal studies, particularly in light of the
possibility that its favorable representation of older individuals in the
media could also contribute to a reduction in ageism (e.g., Fuente-
Hernandez et al., 2025; Mahmood, 2023).

A further limitation concerns the composition of our sample. It was
small and relatively homogeneous, with almost 70% students, which
likely limited additional downward movement in the measurement of
ageism (Chopik & Giasson, 2017). This composition probably reflects
our use of student-oriented participant-exchange platforms. Because we
did not log recruitment channels at the case level, channel-specific
checks were not possible. Future studies could benefit from a more
diverse sample in terms of age and educational background, as this could
mitigate floor effects and help potential intervention effects become
more apparent.

The online setting of the study precluded the possibility of control-
ling the test conditions (Gosling & Mason, 2015). This applies particu-
larly to the IAT version, which ideally should be carried out in a
laboratory environment to avoid potential falsifications due to external
influences such as technical issues (Gosling & Mason, 2015). The mod-
erate internal consistency of the AHS-IAT variant also indicates limited
measurement accuracy and may have contributed to the lack of signif-
icant intervention effects. The online-related reduction (fewer trials,
reduced practice phases) may have further reduced sensitivity and
reliability (Greenwald et al., 2022). In addition, semantic peculiarities of
individual stimuli, such as positively connoted, age-related comments
and newly constructed hate speech items, may have distorted response
latencies (e.g., Kinoshita & Peek-O'Leary, 2005; Ottaway et al., 2001).
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Overall, this underscores the need to methodologically refine and vali-
date the AHS-IAT for online use. Future research should therefore
incorporate more extensive trial numbers, standardized exercise blocks,
and prevalidated stimuli.

The additional factors included in our analyses (own age, perception
of an “old person”, social media use) were examined as a first step to-
wards understanding the contextual factors that contribute to ageism in
online environments. Since these variables were not part of the primary
theoretical model, their analysis is exploratory, and future research is
needed to examine these factors more comprehensively, ideally using
designs specifically tailored to test their mechanisms and relevance to
different population groups.

In this context, group identification emerges as another potentially
important moderator, especially given its centrality in social identity
processes. As stated in the discussion, we did not measure group iden-
tification. Future studies should include or manipulate identification
with the age group to examine whether it moderates the effects of the
intervention. Another research approach could involve examining how
individuals who identify as older members of society respond to ageist
hate speech.

Moreover, our findings focus on other-directed ageism, and we did
not examine self-directed (internalized) ageism, which plays an impor-
tant role in later life and is related to health and well-being in old age
(Lyons et al., 2018; Rothermund et al., 2021). Future studies should
include parallel measures of self-directed and other-directed ageism and
test whether brief online modules influence these constructs differently
across different age groups.

Finally, sex and gender dimensions were not considered in the pre-
sent analysis, representing an additional limitation and potentially
restricting the generalizability of the findings.

Conclusions

This study provides valuable insights into ageism in digital spaces
and the development of effective online intervention strategies. By
directly comparing three online intervention methods—exposure to
counter-stereotypical traits, perspective taking, and implementation
intention—in a controlled randomized experiment, it fills a significant
gap in the existing literature on combating ageism. At the same time, it
makes a much-needed distinction between implicit and explicit age
discrimination and how they are measured. The results suggest that
perspective taking is the most promising intervention method for
reducing explicit ageism. Consequently, integrating perspective taking
interventions into online training programs could be an effective strat-
egy for deconstructing stereotypical thinking. Furthermore, aging anx-
iety proved to be a significant predictor of explicit ageism, underscoring
the relevance of considering fears associated with aging when designing
interventions. Contact with older friends and family members, as well as
the age and age perception of participants, were also identified as
relevant factors that should be considered in online intervention stra-
tegies. Measuring and combating implicit ageism remains a major
challenge. Future research should focus on developing more robust
methods for measuring implicit ageist biases. Similarly, further research
should examine the specific contexts in which intervention methods
such as perspective taking can effectively reduce both implicit and
explicit ageism.
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