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Crises such as pandemics, wars, and environmental disasters disrupt public expectations and heighten uncer-
tainty and anxiety. In these contexts, effective communication strategies are essential for helping individuals
cope. Social-norm-based messages are often used to guide behavior and foster collective identity and emotional
support, yet their cognitive and emotional impact in crisis communication remains underexplored. This study
investigated whether and when social norms reduce uncertainty discrepancy and anxiety, and whether perceived
psychological distance moderates these effects. A preregistered online experiment (N = 380) employed a
between-subjects design, using the Fukushima nuclear wastewater release as the crisis stimulus. Contrary to
expectations, no direct effects of descriptive or injunctive norms on uncertainty discrepancy or anxiety were
found, nor did psychological distance moderate these effects. However, the exploratory findings revealed that the
presence versus absence of social norms mattered in interaction with psychological distance: social-norm-based
messages reduced anxiety among psychologically close individuals, whereas they reduced uncertainty discrep-
ancy among psychologically moderate to distant participants. In addition, higher uncertainty discrepancy pre-
dicted higher anxiety. Theoretically, this study may extend social norms research by identifying a possible
boundary condition, where the effect of social-norm-based messages weakens when intended outcomes shift
from visible behaviors to internal cognitive or emotional states, and by pointing to the potential role of perceived
psychological distance as a receiver-centered contextual factor. Practically, the findings tentatively suggest that
crisis communicators may benefit from tailoring social-norm-based messages to audiences' psychological dis-
tance, emphasizing emotional support for psychologically close audiences and collective efficacy for distant ones.

Crises such as pandemics, wars, and environmental disasters disrupt
public expectations and heighten uncertainty and anxiety (Coombs,
2015). In such contexts, to determine personal safety, decide what ac-
tions to take, and understand how to restore normalcy, compared to
more predictable times, people tend to seek more information. However,
the heightened information seeking may paradoxically be associated
with greater anxiety. For instance, the World Health Organization
(WHO, 2022) reported that global anxiety prevalence increased by 25%
during the first year of the COVID—19 pandemic, highlighting the
growing importance of effective crisis communication strategies.

At the same time, individuals face a number of obstacles when trying
to make sense of crises. First, they often lack the expertise needed to
assess risks and consequences (Moser, 2009; Wu et al., 2022; Chua Chow
& Sarin, 2002). In addition, time pressure may further constrain their
ability to comprehend complex and rapidly evolving situations (Lasser
et al., 2020), and misinformation, rumors, and conspiracy theories
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spread quickly through social media, further contributing to information
overload (Naeem & Bhatti, 2020). Together, these challenges intensify
uncertainty and hinder effective coping.

Given these challenges, public organizations, such as NGOs, inter-
governmental agencies, and news outlets, becomes pivotal in crisis
management. Their role is not only to provide accurate information but
also to enhance the public’s ability to cope and recover by reducing
anxiety (Heath et al., 2009; Olsson, 2014) and minimizing uncertainty
discrepancy, which is the gap between the level of knowledge in-
dividuals desire and the knowledge they actually possess (Afifi &
Weiner, 2004). Beyond factual updates, providing information that af-
firms collective efficacy and offers emotional support is important
(Olsson, 2014). One strategy with considerable potential is framing in-
formation using social norms. By highlighting what most people do
(descriptive norms) or approve of (injunctive norms), organizations can
make information easier to digest, reinforce a sense of collective efficacy

E-mail addresses: y.wangl6@uva.nl (Y. Wang), Z.M.C.vanBerlo@uva.nl (Z. van Berlo).

https://doi.org/10.1016/j.pubrev.2026.102746

Received 6 January 2026; Received in revised form 18 May 2026; Accepted 28 July 2026

Available online 30 July 2026

0363-8111/© 2026 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


https://orcid.org/0000-0001-8008-8812
https://orcid.org/0000-0001-8008-8812
mailto:y.wang16@uva.nl
mailto:Z.M.C.vanBerlo@uva.nl
www.sciencedirect.com/science/journal/03638111
https://www.elsevier.com/locate/pubrev
https://doi.org/10.1016/j.pubrev.2026.102746
https://doi.org/10.1016/j.pubrev.2026.102746
http://creativecommons.org/licenses/by/4.0/

Y. Wang and Z. van Berlo

and emotional assurrance, and provide a cognitive and emotional
shortcut to reduce uncertainty discrepancy and anxiety (Cialdini et al.,
1991; Bell & Cox, 2015; Legros & Cislaghi, 2019). Consequently, this
study aims to explore how social norms in crisis communication influ-
ence uncertainty discrepancy and anxiety.

Building on this argument, the impact of social-norm-based
communication (e.g., ‘90% of people continued to purchase Japanese
food after the Fukushima nuclear wastewater release’) varies depending
on receiver perceptions. In particular, perceived psychological distance
— the extent to which individuals feel a crisis is close or distant in space,
time, or social relevance (Trope & Liberman, 2010) — is likely to in-
fluence message effectiveness. Individuals who feel psychologically
close to a crisis may be more motivated to seek concrete coping strate-
gies and emotional reassurance, while those who feel psychologically
distant may be less concerned with coping strategies or how others
respond. It is therefore important to examine whether psychological
distance conditions the effectiveness of social-norm-based crisis mes-
sages. Accordingly, this study also investigates whether these effects are
moderated by perceived psychological distance (see conceptual model
in Fig. 1).

This work makes two main theoretical contributions. First, it extends
social norm research by introducing perceived psychological distance as
a receiver-centered moderator. While existing research has examined
message-centered moderators such as framing, content type, and refer-
ence groups (Shulman et al, 2017), little is known about
receiver-centered moderators such as psychological distance. Second,
our study expands social norms research by examining outcomes beyond
attitudes and behavior (Shulman et al., 2017), specifically cognitive
(uncertainty discrepancy) and emotional (anxiety) dimensions.

For professional organizations engaged in crisis communication, this
study also has practical implications. The findings suggest that the
effectiveness of social norm messages depend on the audience’s
perceived psychological distance from the crisis. This suggests that or-
ganizations like the WHO, the International Atomic Energy Agency
(IAEA), and public news agencies should tailor their crisis communica-
tion strategies according to how distant or close audiences feel to the
crisis.

1. Theoretical background
1.1. Social norms, uncertainty discrepancy, and anxiety

During a crisis, the public is more likely to experience uncertainty,
due to limited knowledge about complex and unpredictable situations
(Brashers, 2001; Gustafson & Rice, 2020). Uncertainty in crisis
communication has been conceptualized in various ways (Liu et al.,
2016). Some approaches conceptualize it as a state arising from lack
of knowledge, contradictory information, or expert disagreement (e.g.,
Markon & Lemyre, 2013). Others situate uncertainty within broader
theoretical frameworks. In uncertainty reduction theory, for instance,
uncertainty is defined as a cognitive state resulting from an individual's
assessment of the number of alternative predictions available (Bradac,
2001).

However, high uncertainty does not necessarily undermine well-
being, as it can also evoke a sense of excitement. To better capture
when uncertainty becomes negative and link it to emotional responses
such as anxiety, the Theory of Motivated Information Management
(TMIM) introduces the concept of uncertainty discrepancy, referring to

Psychological
Distance

Anxiety

Fig. 1. Conceptual Model.
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the gap between one's actual level of (un)certainty and the desired level
of uncertainty (Afifi & Weiner, 2004). A smaller discrepancy is associ-
ated with lower anxiety, meaning that even in situations of high un-
certainty, individuals who are comfortable with that level may not
experience anxiety. Conversely, a higher uncertainty discrepancy is
typically associated with greater anxiety, which is a psychological state
arising from awareness of potential failure and attempts to resist or cope
with it (Sieber et al., 1977). During crises, this anxiety is often intensi-
fied, as the unpredictability of events can create a sense of reduced
control over potential threats and dangers (Carleton et al., 2012).

Social-norm-based messages provide receivers with reference points
and are therefore often perceived as being more accurate and as
fostering a stronger sense of social affiliation (Rudert & Janke, 2021;
Legros & Cislaghi, 2019). Compared to non-normative messages, social
norm messages are more persuasive and effective in shaping behavior (e.
8., Ajzen & Fishbein, 1977; Cialdini & Jacobson, 2021; Yamin et al.,
2019). In the realm of social norms, two main categories have been
extensively studied: descriptive norms and injunctive norms (Cialdini
et al., 1991). Descriptive norms indicate what most people actually do
(Cialdini et al., 1991) and are often phrased in messages such as: ‘90% of
people recycled plastic bottles in the past year.” Injunctive norms, by
contrast, reflect what most people approve or disapprove of (Cialdini
et al., 1991) and are typically expressed in messages like: ‘90% of peo-
ple think it is beneficial to recycle plastic bottles in their daily life and
they should perform it.’.

Effective crisis intervention must address multiple psychosocial
needs simultaneously, including calming, collective efficacy, connect-
edness, safety, and hope (Hobfoll et al., 2007). Social-norm-based
messages are particularly well suited to addressing these needs, as
they convey condensed signals of others’ actions and approval, thereby
targeting collective efficacy and emotional calming in a single commu-
nicative act. In doing so, they also implicitly activate a sense of
connectedness, as the very act of learning what others do or value
inherently positions the individual within a shared social group. Yet
existing studies of social norm strategies for crisis communication have
focused predominantly on behavioral outcomes, such as increasing
compliance with COVID—19 mitigation measures (Geber et al., 2024) or
promoting crisis response behavior (Qiu et al., 2026). Behavioral
compliance alone does not fully address what people need during a
crisis, as individuals also require cognitive and emotional empowerment
to cope effectively. Beyond promoting behavioral change, we argue that
social-norm-based messages also hold potential for reducing uncertainty
discrepancy and anxiety (Bell & Cox, 2015; Legros & Cislaghi, 2019),
thereby better serving the broader goals of crisis communication.

Social-norm-based messages may serve as cognitive shortcuts that
reduce uncertainty discrepancy during crisis events. Rather than merely
adding another piece of factual information, such messages function as
social proof by revealing the actions and opinions of others who are
being affected (Cialdini et al., 2006). When many others appear to adopt
or endorse a similar response, individuals may infer that there is a
shared and effective way to manage the crisis (Gelfand & Harrington,
2015). This can foster a sense of collective efficacy, the perception
that one’s group is capable of dealing with the situation effectively
(Benight, 2004), and reframe the crisis from something fundamentally
uncertain and uncontrollable into something more manageable and
actionable (Bradac, 2001; Hobfoll et al., 2007). Therefore, individuals
may feel that less additional knowledge is needed, thereby lowering
desired knowledge and ultimately reducing uncertainty discrepancy
(Kuang & Wilson, 2021).

Beyond serving as cognitive shortcuts, social-norm-based messages
may also function as an emotional anchor during crisis events. Specif-
ically, individuals with heightened risk perception may process infor-
mation in a biased manner, as they are more likely to attend to and
amplify threat-related cues while discounting signals of safety and sta-
bility (Carleton et al., 2012; Eysenck et al., 2007; Hobfoll et al., 2007). In
such states, restoring a sense of normalcy and control becomes
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particularly important for reducing anxiety (Hobfoll et al., 2007), and
purely factual information may be insufficient. Social-norm-based
messages may therefore be more effective, as they offer a tangible and
immediate reference point that can strengthen individuals' sense of
order and control over their external environment, thereby alleviating
anxiety.

Though social-norm-based messages may generally be more effective
than non-social-norm messages, there might be nuanced differences in
their effects between descriptive norm-based and injunctive norm-based
messages. Although descriptive norms are generally effective and sup-
ported by substantial empirical evidence (e.g., Elgaaied-Gambier et al.,
2018; Ryoo & Kim, 2021), their effectiveness may diminish in crisis
communication contexts and can even become counterproductive
(Dickinson et al., 2020; Mol et al., 2021). This is because the perceived
accuracy that usually strengthens descriptive norms may backfire during
crises: when people are highly sensitive to factual precision, they tend to
question information that seems overly exact or potentially misleading
(Cialdini & Goldstein, 2004; Geber, 2024; Kruglanski, 2006; Mollen
et al., 2013). In such situations, descriptive-norm messages that include
numerical expressions (e.g., percentages indicating ‘many’ or ‘most’)
may undermine their own credibility (Lim et al., 2022).

In contrast, injunctive norm messages go beyond describing behavior
by conveying collective approval or disapproval. They are thus less
likely to face such scrutiny because they express opinions rather than
facts and are not expected to be as precise or verifiable. Moreover,
injunctive norms not only direct behavior but also clarify what is socially
valued, helping individuals bridge the gap between what they know and
what they wish to know (Zou & Savani, 2019). Based on these argu-
ments, and considering existing studies suggesting that injunctive norms
are generally more effective and stabilizing than descriptive norms in
prompting behavioral change (Qiu et al., 2026; Raihani & McAuliffe,
2014), we propose the following hypotheses:

H1: Crisis communication messages that use social norms (descrip-
tive or injunctive) will lead to lower levels of (a) uncertainty discrepancy
and (b) anxiety compared to messages without social norms. '

H2: Among norm-based messages, injunctive norms will lead to
lower levels of (a) uncertainty discrepancy and (b) anxiety than
descriptive norms.

1.2. Perceived psychological distance as a moderator

We also expect a moderation effect between social norms (descrip-
tive vs. injunctive) and psychological distance on uncertainty discrep-
ancy and anxiety. Psychological distance, as proposed by construal-level
theory (CLT; Trope & Liberman, 2010), posits that the perception of
objects and events is linked to varying levels of construal. For instance, a
person in a country unaffected by a disease outbreak may think about it
abstractly (‘a global health threat’), whereas someone in an affected city
may think about it concretely (‘should I wear a mask today?’).
High-level construal refers to processing information broadly and
abstractly by emphasizing central features and overlooking situational
details (Fujita et al., 2006; Henderson et al., 2011; Liberman & Forster,
2009; Stapel & Semin, 2007). This means that when an event is distant in
time, space, social relevance, people tend to interpret it in an abstract
way, focusing on broad and stable traits rather than situational cues. In
contrast, low-level construal refers to narrow and concrete processing, i.
e. when an individual’s view of their behavior emphasizes concrete
situational factors, they focus on close rather than distant events
(Henderson et al., 2011) and personal issues rather than others’ issues
(Trope & Liberman, 2010; Zhao & Xie, 2011).

Injunctive norms have been considered to be more abstract than
descriptive norms in the existing literatures, as injunctive norms are
more likely to transcend situational boundaries, whereas descriptive

! The wording has been edited from the preregistered hypothesis for clarity.
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norms are more likely to exert influence only in the specific context in
which the behaviour occurs (e.g., Fishbein & Ajzen, 1974; Smith &
Louis, 2008). Specifically, injunctive norms emphasize shared
approval and beliefs (e.g., ‘95% of citizens report that they believe
others should continue purchasing Japanese cuisine’), whereas
descriptive norms are concrete, emphasizing observable actions (e.g.,
‘95% of citizens report that they will continue purchasing Japanese
cuisine’). This distinction regarding abstract level can be further inter-
preted from a linguistic perspective. In particular, the formulations of
injunctive norms typically involve interpretive or state verbs (e.g.,
‘believe,” ‘prefer’), which are more abstract because they require inter-
pretation beyond direct observation (Semin & Fiedler, 1988). Descrip-
tive norms, by contrast, often rely on action verbs (e.g., ‘purchase, ’
‘take’) that are directly observable, making them more concrete ex-
pressions (Semin & Fiedler, 1988).

When the type of social norms and psychological distance align,
messages are more consistent with individuals’ information needs and
may help reduce the gap between desired and actual knowledge, thereby
reducing uncertainty discrepancy and further lowering anxiety. For in-
dividuals who feel psychologically close to a crisis event, the situation
more directly affects their daily lives, making concrete behavioral in-
formation more immediately relevant. Descriptive norms, which convey
what most others are actually doing, provide an actionable reference
point that aligns with a low-level construal style (Cialdini et al., 2006),
and may therefore more effectively reduce uncertainty discrepancy and
anxiety. By contrast, injunctive norm messages may be perceived as
more prescriptive by psychologically close individuals, as
expectation-based messages may be interpreted as top-down persuasion
attempts that could activate psychological reactance (Kang et al., 2021).

For individuals who feel psychologically distant from the crisis
event, the situation is comparatively remote and is less likely to sub-
stantially affect their daily lives. Therefore, the crisis event is more likely
to surface in everyday conversations than to impose concrete behavioral
demands. In this context, understanding how others think about and
evaluate the situation may matter more. By providing social assurance,
injunctive norms may therefore better fit individuals with a high-level
construal style (Cialdini et al., 2006; Gelfand & Harrington, 2015). By
contrast, descriptive norm statistics suggesting that many people are
taking certain actions may misalign with individuals’ personal experi-
ences, as widespread behavioral change may seem less plausible. Thus,
this misalignment may lead them to question the credibility of such
statistics (e.g., Polonec et al., 2006; Thombs et al., 2004). This reasoning
is also consistent with Zhang et al., (2022), who found that proximal
group norms can weaken the influence of descriptive norm messages. To
the best of our knowledge, only one study related to crisis communi-
cation has examined the interaction between social norms and psycho-
logical distance, using neighbors as psychologically close references and
weather forecasters as distant ones (Lim et al., 2022). Consistent with our
rationale, this study showed that injunctive norms work better when the
source is more socially distant. Injunctive norm messages featuring
weather forecasters (distant) significantly increased social norm per-
ceptions and behavioral intentions in both contexts of purchasing flood
insurance and installing water barriers, whereas injunctive norms
featuring neighbors (close) were effective only for installing water
barriers (Lim et al., 2022). However, existing empirical evidence has
mainly focused on the interaction between injunctive norms and psy-
chological distance, with limited evidence regarding descriptive norms.
Therefore, to further examine whether psychological distance moder-
ates the effects of different types of social norms, we propose:

H3: Psychological distance will moderate the effect of social norms
type (descriptive vs. injunctive) on (a) uncertainty discrepancy and (b)
anxiety. In other words, descriptive norms will be more effective for
psychologically close events, whereas injunctive norms will be more
effective for psychologically distant events.
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1.3. Uncertainty discrepancy and anxiety

We expect a positive effect of uncertainty discrepancy on anxiety.
The theory of motivated information management (TMIM), developed
by Afifi and Weiner (2004), provides significant insights into the link
between uncertainty discrepancy and anxiety. According to this theory,
greater uncertainty discrepancy amplifies anxiety, which may hinder an
individual’s ability to take appropriate actions (Afifi & Weiner, 2004).
Numerous studies investigating the theory of motivated information
management have demonstrated a significant relationship between
these variables (e.g., Afifi & Weiner, 2006; Fowler & Afifi, 2011). Some
studies have explored contexts related to our research topic of
communication during crises, such as family crises (Fowler et al., 2016;
Li et al., 2020). Based on the theory of motivated information man-
agement, the following hypothesis is proposed:

H4: Uncertainty discrepancy will be positively correlated with
anxiety.

2. Method
2.1. Design and participants

To test our hypotheses, we conducted a one-factor between-subjects
experiment (social norms: control vs. descriptive vs. injunctive), with
psychological distance measured as a moderator variable. The study was
preregistered on the Open Science Framework (OSF) repository (htt
ps://osf.io/phsb2/?view_only=d5f3f8c4af444bfdaafc72ef1cd30da8)
and approved by the ethics committee of [blinded for review]
(FMG—-8832).

Data were collected through the participant pool at the University of
[blinded for review]. Participants completed the study online via
Qualtrics between October 8 and November 11, 2024. A total of 441
participants aged 16 and above were recruited (M = 20.54, SD = 3.17,
range = 17 — 40, 81.8% female). Most participants were from Europe
(80.0%), followed by Asia (15%), and North America (2.1%). All par-
ticipants were highly educated, enabling them to process the experi-
mental stimuli with high cognitive ability (91.6% bachelor’s degree;
8.2% master’s degree). Participants received either research credits or a
monetary compensation. To ensure data quality, respondents who took
more than 45 min or less than 7 min to complete the questionnaire
(N = 44) were excluded. In addition, those who failed the manipulation
checks (N = 17) were excluded. The final sample size was 380.

2.2. Stimulus material

The stimulus material consisted of two pages: an information page
with background on the event, and an intervention page with norm-
based messages. The topic of the stimuli was the release of nuclear
wastewater from Japan. On August 24, 2023, Japan began discharging
nuclear wastewater from the Fukushima Daiichi nuclear power plant
into the Pacific Ocean after it was heavily damaged by the 2011 earth-
quake and tsunami, leading to a continuous buildup of contaminated
water. This decision sparked global concerns about safety and the po-
tential environmental impact (Brumfiel, 2023).The topic was selected
for two reasons. First, it represents a globally relevant and ongoing crisis
with severe implications, making it more likely to induce anxiety among
participants. Second, the perceived severity of the impact depends
strongly on geographical location. For instance, countries close to Japan
or bordering the Pacific Ocean are more likely to be affected than distant
countries. These differences in perceived proximity ensured natural
variation in the moderator variable, psychological distance.

To ensure that the materials were relevant and effective, we con-
ducted a pilot study (N = 25) with participants from the same de-
mographic as in the main experiment (aged 16 and above). Participants
were asked which imported Japanese products they most frequently
purchase in daily life, and which Japanese products they believe will be
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most negatively impacted by the wastewater release. The results showed
that 88% of participants believed Japanese cuisine would be the most
negatively affected, and 16% (the highest frequency among the cate-
gories) reported that they purchased Japanese cuisine most frequently,
compared to other items such as cosmetics. Based on these results, we
decided to emphasize continued consumption of Japanese cuisine to
reassure participants that the impact of this crisis is not severe. Here,
Japanese cuisine was used as a broad category including both imported
Japanese products and Japanese-style cuisine to avoid unnecessary
complexity in the stimulus.

The information page provided background on the Fukushima nu-
clear wastewater release and explained why the release occurred, what
elements were being discharged, and how these were treated to avoid
public harm. The intervention page presented, depending on the con-
dition, either one of three results of a fictitious public opinion survey. In
the descriptive norm condition, participants saw statements such as “67%
of citizens report that they trust the effectiveness of the harmful element
removal procedures in the wastewater” and “95% of citizens report that
they will continue purchasing Japanese cuisine.” In the injunctive norm
condition, participants saw statements such as “67% of citizens report
that they believe the harmful element removal procedures in the
wastewater meet the standards” and “95% of citizens report that they
believe others should continue purchasing Japanese cuisine.” In the
control condition, no intervention page was presented; participants
assigned to this condition proceeded directly to the next set of questions.

2.3. Procedure

After providing informed consent, participants reported their prior
knowledge of and existing attitude toward the Fukushima wastewater
release. These measures served as covariates. Participants then indicated
their baseline level of anxiety toward the event. Next, all participants
viewed the information page and were randomly assigned to one of
three conditions: descriptive norm condition (n = 119), injunctive norm
condition (n = 137), and control condition (n = 124). After exposure to
the assigned condition, participants answered manipulation check
items. They then completed measures of the moderator (psychological
distance) the mediator (uncertainty discrepancy), and an additional
covariate (trust in the Japanese government). To assess the effect on
anxiety, participants again reported their anxiety toward the event. The
difference between post- and pre-exposure anxiety scores was calculated
and used as the dependent variable. Finally, participants reported pro-
vided demographic information.

2.4. Measures

2.4.1. Manipulation check

Because the experimental stimuli presented high percentages (67%,
74%, 80%, and 95%) of people who trusted themselves or believed
others agreed to continue purchasing Japanese-related products, par-
ticipants were expected to perceive that the social norms in the material
supported rather than opposed these products. To evaluate whether
participants perceived the social norms in the intended direction, they
answered four questions after being presented with the stimuli for the
two conditions (e.g., “Based on the previous content, to what extent do
you agree that people trust the effectiveness of the harmful element
removal procedures in wastewater?”) on a 7-point Likert scale ranging
from “Not at all agree” to “Extremely agree”. Participants whose mean
scores were below 3.5 (with 4 indicating a neutral position and 3 indi-
cating slight disagreement) were considered to have perceived the
norms in the wrong direction and therefore failed the manipulation
check.

Previous research has shown that discrepancies between presented
and perceived social norms are common, as individuals may misinterpret
normative cues (Smith et al., 2021). Because our focus was not on the
formulation of social norm messages but the perceived social norms of
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individuals, we retained only participants who correctly perceived the
intended direction of the norms. Participants who failed the manipula-
tion check were excluded from subsequent analyses.

2.4.2. Psychological distance

Psychological distance was measured on a three-item five-point scale
ranging from 1 (not at all) to 5 (a great deal), adapted from Berger et al.
(2019) and Trope and Liberman (2010). The items assessed social and
spatial distance (e.g., “To what extent will your family be affected by
Japan’s disposal of nuclear wastewater?”). The scale was valid and
reliable (EV = 2.63, R? =.88, Cronbach’s alpha =.93, M = 2.04, SD =
0.90).

2.4.3. Uncertainty discrepancy

Uncertainty discrepancy was calculated as the difference between
participants’ perceived knowledge (i.e., “How much information do you
already know about Japan’s disposal of nuclear wastewater?”) and their
desire for knowledge (i.e., “How much information do you want to know
about Japan’s disposal of nuclear wastewater?”). This method was
adapted from the research of Afifi (2006) and Fowler and Afifi (2011).
Both items were measured on seven-point scales, ranging from 1
(nothing) to 7 (everything). Subtracting knowledge from desire for
knowledge yielded scores ranging from —6 to + 6, with higher values
indicating a larger gap and greater desire for certainty. In this study,
scores ranged from —5 to + 6 (M = 1.29, SD = 1.53).

2.4.4. Anxiety change

The dependent variable was anxiety change in response to the crisis
event, calculated as the difference between post- and pre-manipulation
state anxiety scores. Anxiety was measured before and after exposure to
the stimuli using the state-trait anxiety inventory — state version (STAI-S;
Spielberger, 1983), as we primarily focus on the transient changes of
anxiety induced by the manipulation. The possible range of the differ-
ence score was -3 to + 3, with negative values indicating a decrease in
anxiety (greater reduction at lower values), positive values indicating an
increase (greater increase at higher values), and a score of 0 indicating
no change. The anxiety difference score was subsequently calculated (M
=-0.34, SD = 0.51).

State anxiety was measured with the full 20-item scale, which in-
cludes ten items reflecting the absence of anxiety (e.g., “I feel calm™) and
ten items reflecting the presence of anxiety (e.g., “I feel upset™), rated on
four-points ranging from 1 (not at all) to 4 (very much so). To ensure
consistent scoring, the anxiety-absent items were reverse coded. In our
sample, exploratory factor analysis revealed a dominant first factor at
both time points. At pre-manipulation (M = 2.61, SD = 0.58), the first
factor accounted for 42.21% of the variance (EV = 8.44), substantially
exceeding the second (14.22%) and third (5.99%) factors. A similar
pattern emerged at post-manipulation (M = 2.26, SD = 0.61), with the
first factor again dominant (EV = 9.14, 45.69% of variance explained),
compared with the second (12.74%) and third (1.89%) factors. Internal
consistency was excellent at both time points (pre-manipulation: a =.92;
post-manipulation: o =.94). Given the high reliability and consistent
with prior empirical studies (e.g., Lin et al., 2020), the full-item of
STAI-S was used as a single factor in the following analyses.

2.5. Control variables

Three covariates were included in the analyses. First, perceived prior
knowledge referring to participants’ general self-assessment of their
familiarity and understanding of the Fukushima wastewater release was
measured using a four-item scale adapted from Brockman and Morgan
(2003), which assessed participants’ perceived knowledge in a reflec-
tive manner (EV = 3.32, R? =.83, Cronbach’s « =.93, M = 2.85, SD =
1.41). Example items include “I have a great deal of knowledge about
this event” and “I have a great deal of information about this event.”
Second, prior attitude was assessed using a five-item scale adapted from
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Xue et al. (2011), asking participants to evaluate the extent to which
they believed the actions taken by the Japanese government (e.g.,
“good”, “beneficial”). The scale showed good reliability (EV = 4.10, R?
=.82, Cronbach’s alpha =.95, M = 3.41, SD = 1.37). Third, trust in the
Japanese government was measured using self-developed three-item
scale that asked participants to indicate the extent to which they
believed the information provided by the Japanese government in the
report was accurate, reliable, and trustworthy (EV = 2.64, R? =.88,
Cronbach’s alpha =.93, M = 4.29, SD = 1.38). All three variables were
measured on seven-point scales, ranging from 1 (not likely at all or
strongly disagree) to 7 (likely or strongly agree).

3. Results
3.1. Randomization check

To ensure that participants were evenly distributed across the three
experimental conditions, we performed randomization checks using a
one-way ANOVA and three chi-square tests. For age, F(2, 377) = 0.749,
p = .474; for gender, 2 (8, N = 380) = 8.387, p = .397; for education
level, ¢ (4, N = 380) = 4.040, p =.401; and for country, ¢ (98,
N =380) =94.638, p=.577. These results confirmed successful
random assignment of participants across conditions.

3.2. Preregistered analyses

Before conducting the main analyses, we tested whether the data
satisfied the assumptions of OLS regression. The data met the re-
quirements  for  linearity, normality, independence, and
homoscedasticity.

We employed the PROCESS macro (v. 4.2; Hayes, 2022), Model 8
(5000 bootstrap samples and 95% confidence intervals) to (1) test the
preregistered direct effects of using a social norm strategy in crisis
communication messages on individuals’ uncertainty discrepancy (Hla)
and anxiety (H1b), (2) examine the preregistered moderating effect of
psychological distance on the relationship between social norms and
uncertainty discrepancy (H2a) and anxiety (H2b), and (3) test the pre-
registered effect of uncertainty discrepancy on anxiety (H3). Tables 1
and 2 present descriptive statistics and group comparisons.

As the independent variable, social norms, was multicategorical with
three groups, Helmert coding was applied to facilitate hierarchical
comparisons and provide pairwise contrasts (Hayes and Montoya,
2017). Specifically, Helmert coding divides the comparisons among
the three groups into two contrasts: Contrast 1 (X;) compares the control
condition with the average of the descriptive norm and injunctive norm
conditions, while Contrast 2 (X3) compares the descriptive norm con-
dition with the injunctive norm condition. Accordingly, we report the
regression results separately for each contrast. Following standard
practice (Hayes & Montoya, 2017; Rockwood & Hayes, 2020), variables
were not centered because centering is unnecessary when testing in-
teractions involving a multicategorical independent variable. Condi-
tional pick-up points for the moderator were set at the 16th, 50th, and
84th percentile of psychological distance. Table 3 presents the results of
this moderation mediation model.

3.2.1. Effects of social norms on uncertainty discrepancy and anxiety

Hla predicted that crisis communication messages using social
norms (descriptive or injunctive) would lead to lower levels of uncer-
tainty discrepancy than messages without social norms, whereas H2a
predicted that injunctive norms would lead to lower uncertainty
discrepancy than descriptive norms. Results revealed no significant ef-
fects of either contrast on uncertainty discrepancy: (X;) control vs. norm
(b =0.04, p =.927) and (Xp) descriptive vs. injunctive norm (b = 0.19,
p =.690). Thus, participants did not differ in perceived uncertainty
discrepancy across the control, descriptive, or injunctive norm condi-
tions; Hla and H2a were not supported.
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Table 1
Descriptive Statistics and Correlations.
Variables Mean (M) SD 1 2 3 4 5 6
1. Social norms - -
2. Psychological distance 2.04 .90 .01
3. Uncertainty discrepancy 1.30 1.53 -.09
4. Anxiety change .27 .75 -.07 .20%*
5. Existing knowledge (CV) 2.85 1.41 .07 -21%% .07
6. Trust (CV) 4.29 1.38 -.06 -14%* -.44%* -.02
7. Existing attitude (CV) 3.41 1.37 .03 .00 -.26%* -.02 .28%*
Note. CV refers to control variables.
* p < .05 (2-tailed). ** p < .01 (2-tailed).
Table 2
Group Differences in Social Norms Conditions.
Control condition Descriptive norms condition Injunctive norms condition Statistics
Mean (M) SD Mean (M) SD Mean (M) SD F p
Psychological distance 2.08 0.94 1.96 0.84 2.09 0.91 0.76 470
Uncertainty discrepancy 1.54 1.50 1.14 1.59 1.20 1.50 2.47 .086
Anxiety change 0.38 0.75 0.19 0.73 0.25 0.75 2.02 134
Existing knowledge (CV) 2.75 1.38 2.79 1.29 2.99 1.53 1.02 .360
Trust (CV) 4.31 1.39 4.47 1.34 4.11 1.38 2.23 .109
Existing attitude (CV) 3.35 1.47 3.42 1.28 3.46 1.34 0.21 811
Note. CV refers to control variables.
Table 3
Results for Estimated Coefficients of the Moderated Mediation Model (with control variables).
Mediator: Uncertainty discrepancy DV: Anxiety change
Variables b SE t p b SE t p
Social norms X1 (Control vs. Other conditions) .04 .40 .09 .927 -.30 17 -1.78 .076
X2 (Descriptive vs. Injunctive norms) .19 .47 .40 .690 .24 .20 1.21 .228
Psychological distance .16 .09 1.70 .090 22%% .04 5.48 .000
Interaction 1 Social norms (X1) x Psychological distance -18 .18 -1.01 313 .08 1.18 237
Interaction 2 Social norms (X2) x Psychological distance -.08 .22 -.36 716 .09 -1.52 .130
Existing knowledge (CV) -.24%%* .06 —4.37 .000 .02 .76 447
Trust (CV) -.15% .06 —2.53 .012 .03 —6.46 .000
Existing attitude (CV) .07 .06 1.13 257 .02 —2.78 .001
Uncertainty discrepancy .02 2.88 .004
Constant 2.09%** 41 5.09 .000 .18 3.65 .000
R? .09
F 4.44%* .000 18.40%** .000

Note. 1. Helmert coding was applied to the variable social norms. The statistical tests were performed following a hierarchical order: X1: Comparison between the
control condition and conditions with applied social norms (descriptive norms and injunctive norms). X2: Comparison between the two social norms conditions

(descriptive norms vs. injunctive norms).

2. CV refers to control variables.

3. * p < .05 (2-tailed). ** p < .01 (2-tailed). *** p < .001.
4. Unstandardized regression coefficients are reported.

Hypothesis 1b. predicted that social norm messages (vs. control)
would lead to lower anxiety, whereas Hypothesis 2b predicted that
injunctive norms would lead to lower anxiety than descriptive norms.
Similarly, no significant main effects were found on anxiety: (X;) control
vs. norm (b = —0.30, p = .076) and (X3) descriptive vs. injunctive norm
(b =0.24, p = .228). Thus, there was no significant difference in anxiety
change across the three conditions; H1b and H2b were not supported.

3.2.2. Moderating role of psychological distance

Hypothesis 3. predicted that psychological distance would moderate
the effect of social norm type (descriptive vs. injunctive) on uncertainty
discrepancy (H3a) and anxiety (H3b). No significant moderation effects
were found on uncertainty discrepancy for either (X;) control vs. norm
(b=-0.18,p = .313) or (X) descriptive vs. injunctive norm (b = —0.08,
p = .716). Similarly, no significant moderation effects were observed on
anxiety for (X;) control vs. norm (b = 0.10, p=.237) and (X3)
descriptive vs. injunctive norm (b = —0.14, p = .130). Therefore, H3 was
not supported.

3.2.3. Relationship between uncertainty discrepancy and anxiety

H4 predicted that uncertainty discrepancy would be positively
related to anxiety. The results supported this hypothesis, showing that
higher uncertainty discrepancy was associated with higher anxiety
levels (b = 0.06, p = .004). Thus, H4 was supported.

3.3. Exploratory analyses

In addition to the preregistered hypotheses, we conducted explor-
atory analyses to examine whether the presence (vs. absence) of any
social norm message interacted with psychological distance to predict
cognitive and emotional outcomes.

When perceived psychological distance was moderate to distant (i.e.,
at the 50th and 84th percentiles), the contrast between using and not
using social norms significantly affected participants’ uncertainty
discrepancy. Specifically, when psychological distance was at the 50th
percentile: b = —0.32, p = .048, and at the 84th percentile: b = —0.50,
p =.032. These results indicate that crisis communication messages
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using social norm strategies can lead to a smaller gap between ‘want to
know’ and ‘already known,’ thereby reducing uncertainty discrepancy,
compared to messages that do not use social norm strategies (see Fig. 2).

Similarly, conditional effects on anxiety were identified (see Fig. 3).
When perceived psychological distance was close (i.e., at the 16th), the
contrast between using and not using social norms significantly influ-
enced changes in anxiety. Specifically, when psychological distance was
at the 16th percentile: b = —0.21, p = .044. These results suggest that
when individuals felt psychologically close to the crisis, social norm
messages produced a greater reduction in anxiety compared to control
messages (see Table 4).

4. Discussion

Social norms have been shown to be an effective strategy for
fostering collective efficacy and emotional support beyond providing
factual updates, so may help efficiently reduce the public’s uncertainty
discrepancy and anxiety during times of crisis. The present study aimed
to examine whether and when social-norm-based crisis communication
strategies reduce cognitive (uncertainty discrepancy) and emotional
(anxiety) responses, and whether these effects depend on perceived
psychological distance. Using the Fukushima nuclear wastewater release
as a crisis context, we investigated how descriptive and injunctive norm
messages influence uncertainty discrepancy and anxiety, and whether
perceived psychological distance moderates these effects. The results
challenged most preregistered hypotheses, supporting only the prereg-
istered effect of a positive correlation between uncertainty discrepancy
and anxiety. Moreover, exploratory analyses revealed that for psycho-
logically distant individuals, social norms effectively reduced uncer-
tainty discrepancy, whereas for psychologically close individuals, social
norms effectively reduced anxiety.

4.1. When social-norm-based messages may be less effective

In the present study, neither descriptive nor injunctive norm mes-
sages produced significant reductions in uncertainty discrepancy or
anxiety compared to the control condition. This finding diverges from
recent work suggesting that social norms can shape outcomes in crisis
contexts (e.g., Geber, 2024; Qiu et al., 2026). One possible explanation
for this divergence is outcome visibility. Outcome visibility refers to the
extent to which the intended outcome of a message can be observed by
others with minimal effort (Leonardi & Treem, 2020). The two prior
studies focused on visible behavioral outcomes, such as compliance with
policies or rules, whereas the present study examined less visible
cognitive and emotional outcomes, namely uncertainty discrepancy and
anxiety.
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Fig. 2. Uncertainty Discrepancy Performance Across Social Norms Conditions
Under All Psychological Distance Conditions.
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Fig. 3. Anxiety Change Performance Across Social Norms Conditions Under All
Psychological Distance Conditions.

One tentative interpretation is that social-norm-based messages may
be more effective when the intended outcome is visible, such as
persuading people to comply with a policy. When the intended outcome
is visible, individuals’ performances on it can be easily compared,
evaluated, or responded to by others. In such cases, social-norm-based
messages may work through individuals’ motivation to maintain a
positive social image by coordinating their performances with socially
expected outcomes (Gelfand & Harrington, 2015). Consistent with this
view, social-norm-based messages with higher outcome visibility have
been shown to increase compliance behaviors (Hwang et al., 2017;
Panagopoulos, 2011; Zhang et al., 2022). However, when the expected
outcome shifts from behavior to internal cognitive or emotional states,
such as uncertainty discrepancy and anxiety, the outcome becomes less
visible both to the audience themselves and to others, thereby weak-
ening the basis for comparison, evaluation, and response. Thus, outcome
visibility may be an important boundary condition to consider when
applying social-norm-based messages to internal cognitive and
emotional outcomes.

4.2. When social-norm-based messages may still work

Although the limited visibility of the outcomes may help explain the
absence of overall effects, the exploratory analyses suggest that social-
norm-based messages may still operate under specific audience condi-
tions. The results further showed no significant overall moderation be-
tween social-norm-based messages and perceived psychological
distance, which deviates from prior findings suggesting that injunctive
norms work better when matched with distant and higher-construal-
level events (Lim et al., 2022). At the same time, our exploratory find-
ings revealed a conditional pattern. When psychological distance was
taken into account, social-norm-based messages as a whole (vs. no
social-norm-based messages) produced a significant reduction in un-
certainty discrepancy among psychologically distant individuals and a
significant reduction in anxiety among psychologically close in-
dividuals. This conditional pattern may serve as a first step toward un-
derstanding what could work when using social-norm-based messages to
empower people in crisis contexts.

Specifically, this pattern can be interpreted through the lens of
anxiety activation. Individuals at different psychological distances may
experience different levels of anxiety during a crisis event. Because
heightened anxiety may compete with cognitive resources for attention
(Eysenck et al., 2007), these varying levels of anxiety may lead in-
dividuals to rely on distinct coping systems (Jin et al., 2016). When a
crisis feels psychologically close, individuals are more likely to experi-
ence higher levels of anxiety (Choi & Lin, 2009). In this situation, they
are more likely to rely on emotion-focused coping (Baker & Berenbaum,
2007). Therefore, social-norm-based messages may be more effective in
reducing anxiety by providing emotional support (Lu & Huang, 2018).
In contrast, when a crisis feels psychologically distant, individuals may
experience lower emotional intensity and might have more cognitive
resources available, making them more likely to engage in
problem-focused coping through rational processing. In such situations,
social-norm-based messages may be more effecitve in reducing
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Table 4
Pairwise Contrast Results Across Various Psychological Distance Conditions.
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Mediator: Uncertainty discrepancy

DV: Anxiety change

Psychological distance Conditions Effect SE t p
Close (16th)

- X1 -14 .25 -.58 .564
- X2 11 .29 .38 .701
Moderate (50th)

- X1 -.32% .16 -1.99 .048
- X2 .03 .19 17 .864
Distant (84th)

- X1 -.50* .23 —2.15 .032
- X2 -.05 .28 -.16 .871

Significance Effect SE t P Significance

Non-significant -.21% 11 —2.02 .044 Significant

Non-significant .10 12 .84 .397 Non-significant
Significant -12 .07 -1.77 .078 Non-significant
Non-significant -.04 .08 -.44 .659 Non-significant
Significant -.03 .10 -.33 739 Non-significant
Non-significant -17 12 -1.45 .149 Non-significant

Note. 1. Helmert coding was applied to the variable social norms. The statistical tests were performed following a hierarchical order: X1: Comparison between the
control condition and conditions with applied social norms (descriptive norms and injunctive norms). X2: Comparison between the two social norms conditions

(descriptive norms vs. injunctive norms).
2. * p < .05 (2-tailed).

uncertainty (Hobfoll et al., 2007; Lu & Huang, 2018).

4.3. Theoretical and practical implications

This study makes theoretical contributions to the literature on social
norms and crisis communication. First, it represents an early attempt to
examine the effects of social norms on cognitive and emotional out-
comes, namely uncertainty discrepancy and anxiety, rather than on the
behavioral outcomes examined in most prior work (e.g., Geber et al.,
2024; Zhang et al., 2022). The null findings on these outcomes may
point to a possible boundary condition of the effects of social norms.
Specifically, social norms may be less effective when the intended
outcome falls outside the domain of socially visible behavior, where the
basis for comparison, evaluation, and response is weakened.

Second, this study adds to social norms research by highlighting
perceived psychological distance as a receiver-centered contextual fac-
tor, complementing prior work that has primarily focused on message-
level factors as moderators (Chen et al., 2024). Although the present
study did not yield significant overall moderation, exploratory findings
suggested a conditional pattern in which the presence of social-norm-
based messages was associated with reduced anxiety among psycho-
logically close individuals and reduced uncertainty discrepancy among
psychologically distant individuals. While tentative, this pattern invites
future research to examine whether social norms may empower
different audiences through different pathways, such as emotional
support among those who feel close to the crisis and a sense of collective
efficacy or social proof among those who feel distant.

These findings also have tentative practical implications for crisis
communication. While further empirical work is needed to confirm the
patterns observed in this study, our results preliminarily suggest that
crisis communicators may benefit from considering the psychological
distance of their audiences when designing social-norm-based messages.
More specifically, organizations could place greater emphasis on
building a strong collective efficacy for psychologically distant audi-
ences, while focusing on emotional support for psychologically close
audiences. By doing so, organizations such as the WHO, IAEA, or public
broadcasters can enhance message relevance and effectiveness across
diverse publics.

4.4. Limitations and directions for future research

Despite these contributions, several limitations should be acknowl-
edged, which also point to directions for future research. The first lim-
itation concerns the factor structure of the STAI-S in our sample, where
items loaded on three factors rather than the single dimension originally
proposed by (Spielberger, 1983). This pattern likely reflects wording
effects associated with reverse-coded items, and prior research has also
explored alternative representations of the scale (Thomas & Cassady,

2021), including a two-factor solution (separating state anxiety and
state calmness) and a bi-factor solution (separating positive- and
negative-wording factors). Although we treated the scale as unidimen-
sional based on the dominance of the first factor and the excellent in-
ternal consistency, the deviation from a single-factor structure in our
sample should be noted when interpreting the results.

The second limitation concerns generalizability. Most participants
were university students, who are younger and more highly educated
than the general population. Because highly educated individuals may
engage in more analytical processing, the observed effects of social norm
messages may be stronger or more nuanced than those found in a gen-
eral population with lower baseline analytical capacity (Ritchie &
Tucker-Drob, 2018). In addition, the sample was also skewed toward
female participants. With respect to social norms, this imbalance is
unlikely to systematically bias the results, as a meta-analysis of 297
studies found no consistent pattern of gender differences in the effec-
tiveness of social norms (Melnyk et al., 2019). With respect to construal
level theory (CLT), the potential influence of gender is less well estab-
lished, and future research with more gender-balanced samples would
help clarify the boundary conditions of these effects.

Third, this study measured, rather than experimentally manipulated,
psychological distance. We chose measurement because perceived dis-
tance from a crisis is shaped by a range of relatively stable factors,
including personal identity, cultural background, and prior lived expe-
riences. For instance, a participant geographically distant from the
Fukushima event may still feel psychologically close to it through cul-
tural ties or personal connections, a configuration that brief experi-
mental manipulations cannot easily reproduce. While measurement
captures this naturally occurring variation, it cannot generate strong
causal inferences. Future research could explore and adapt task-based
manipulation approaches in hypothetical contexts, as identified in a
recent review of contrual level theory, to the crisis communication
context (Saeed et al., 2025). It may also be useful to extend this work to
crises of different natures (e.g., health, economic, or social) to assess
whether similar audience-dependent effects emerge.

Finally, we concern the experimental stimuli and the manipulation
strategy of social norms. Our current manipulation relied on fictitious
survey statistics (e.g., high percentages of public agreement or
behavior), which may have raised credibility concerns in a sensitive
context such as the Fukushima nuclear wastewater release. If partici-
pants doubted the credibility of these statistics, the intended manipu-
lation of perceived norms may have been weakened. This concern may
be particularly relevant in crisis contexts, where misinformation, ru-
mors, and conspiracy theories circulate rapidly through social media
and prompt skepticism toward specific numerical claims (Naeem &
Bhatti, 2020). By contrast, compared to the traditional, direct, one-off,
numerical manipulation of social norms, an alternative approach
might rely on a more gradual, cumulative influence that shapes
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perceptions without drawing explicit attention. Future research could
therefore explore more indirect approaches to shaping perceived norms,
such as sustained media exposure in which the frequency of information
gradually shapes perceived descriptive norms and the valence of the
information gradually shapes perceived injunctive norms (Geber et al.,
2024; Qiu et al., 2026).

5. Concluding remark

Overall, these findings suggest that social norms do not reduce un-
certainty discrepancy and anxiety in general, indicating that social
norms may be less effective when the intended outcomes are less visible.
However, they may have conditional effects depending on the audience.
They appear to be more effective at alleviating emotional responses
among those who feel psychologically close to the crisis, and more
effective at easing cognitive discomfort among those who feel psycho-
logically moderate or distant. This indicates that social norms may serve
distinct cognitive and emotional functions in crisis communication,
depending on individuals’ perceived psychological distance from the
crisis.
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