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ABSTRACT

Social perception rarely occurs in isolation: people and places mutually shape one
another’s meaning. Prior research has shown that threatening contexts can bias
impressions of facial trustworthiness, suggesting that evaluative meaning flows
from the environment to the person. Here, we consider the reverse causal
direction, testing whether individuals’ trustworthiness can alter evaluations of
environmental threat. Across three preregistered experiments (total N=367),
participants judged the threat level of ambiguous visual contexts that included
individuals varying on perceived trustworthiness. Experiment 1 showed that
untrustworthy faces increased perceived contextual threat relative to neutral or
absent faces, an effect that correlated with attributing danger to the target
individual. Experiment 2 revealed that this effect was contingent on perceiver
perspective: untrustworthy faces heightened threat only when participants
evaluated the context from their own viewpoint, not when adopting the target’s
perspective. Experiment 3 showed that this face-to-context influence emerged
when faces varied in trustworthiness but not competence, indicating that it does
not reflect a general negativity bias. Together, these findings establish face-
context integration as a process in which social meaning propagates dynamically
between person and environment, revealing a fundamental mechanism of
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relational meaning construction in social cognition.

Imagine walking alone through a poorly lit parking
garage late at night. The setting feels ambiguous,
neither clearly safe nor overtly dangerous. Suddenly,
you notice a person standing nearby. Something
about their face feels cold, untrustworthy. Almost
instantly, the space around you seems more mena-
cing. But what exactly has changed? This scenario
reflects a key process in social cognition: integrating
facial and contextual information. Previous research
has shown that threatening contexts can bias judg-
ments of trustworthiness from faces (for a review,
Brambilla et al., 2024). Yet this focus assumes that
social meaning flows only from the environment to
the person. Extending prior research, here, we

explore whether the reverse also holds: Can the per-
ceived trustworthiness of a person influence how
threatening a context feels? Drawing on theories of
relational reasoning, we propose that face-context
integration reflects a broader principle of social
meaning construction, in which perceivers interpret
people and contexts not as independent cues but as
parts of an integrated relational structure. From this
perspective, evaluative meaning should not be con-
strained to flow from context to face but should
also be able to flow from face to context. Across
three experiments, we tested (i) whether untrust-
worthy individuals heighten perceived contextual
threat, (ii) whether this effect depends on the
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perceiver's perspective, and (iii) whether it is specific
to traits related to physical threat (i.e. trustworthiness)
or extends to other social traits.

Contextual threat and facial trustworthiness

Social perception is inherently contextual. Rarely, we
encounter individuals in isolation; instead, our
impressions unfold within broader environments
that subtly or overtly shape how we evaluate others.
Hence, a person’s facial expression may be interpreted
differently depending on whether they appear in a
sunny park, a corporate boardroom, or a dimly lit
alley. This process, known as face-context integration,
describes how perceivers incorporate contextual cues
into judgments of social meaning from faces (Aviezer
et al,, 2011; Barrett & Kensinger, 2010; Masuda et al.,
2008; Wieser & Brosch, 2012). Face-context integration
reflects a broader principle in social cognition: the
meaning of a stimulus is not fixed but emerges
through its situational embedding. Research on
emotion recognition nicely illustrates this principle:
observers identify facial expressions more accurately
when faces are presented within emotionally congru-
ent contexts. For instance, disgusted faces are recog-
nised more easily when embedded in scenes
containing garbage or bodily injury rather than
neutral backgrounds (Aguado et al., 2019; Righart &
De Gelder, 2008). Such findings highlight that percei-
vers dynamically combine facial and contextual infor-
mation to resolve ambiguity in complex social
environments.

Among face-based judgments, trustworthiness
stands out as particularly sensitive to contextual
threat. Trustworthiness is one of the most percep-
tually salient traits that people readily infer from
faces (Todorov et al, 2008; Todorov et al., 2009;
Willis & Todorov, 2006). Although such impressions
are subjective and often inaccurate (Foo et al.,, 2022;
Rule et al., 2013) they exert powerful social conse-
quences. For example, untrustworthy-looking individ-
uals receive harsher sentences (Wilson & Rule, 2015),
while trustworthy-looking hosts are more likely to
rent out their apartments (Ert et al., 2016). Impor-
tantly, trustworthiness judgments are not determined
solely by facial features but are contextually malle-
able. A growing body of research suggests that threa-
tening environments systematically disrupt perceived
facial trustworthiness (Brambilla et al., 2018; Brambilla
et al,, 2021). For instance, when neutral or ambiguous
faces are presented in visually threatening

environments (e.g. dark alleys, scenes of violence) or
accompanied by threatening sounds (e.g. sirens,
screams), they are consistently rated as less trust-
worthy than when the same faces are shown in
neutral or merely unpleasant (but non-threatening)
contexts (Brambilla et al., 2018; Brambilla et al.,
2021). Moreover, this effect appears functionally
specific: face-context integration appears stronger
under the untrustworthiness-threat pairing than
under other trait-emotion combinations (i.e. extraver-
sion and happiness, Mattavelli et al., 2022). This selec-
tivity suggests that threat and untrustworthiness form
a tightly coupled evaluative system, likely rooted in
adaptive goals of identifying danger and avoiding
exploitation (Brambilla & Leach, 2014; Cosmides &
Tooby, 1992; Fiske, 1992). Yet despite this rich litera-
ture, existing models of face-context integration
implicitly assume that meaning flows in one direction
- from the environment to the face. If threat cues in a
context can make a neutral face appear untrust-
worthy, might the reverse also occur; in other
words, could an untrustworthy face make a neutral
context appear threatening? Addressing this question
requires a theoretical framework capable of explain-
ing why evaluative meaning might flow in both direc-
tions. Recent work suggests that context-to-face
integration relies on relational reasoning, whereby
observers infer the causal and social relations linking
individuals and their environment (Brambilla et al.,
2024; Mattavelli et al., 2023a, 2023b). From this per-
spective, evaluative meaning should also flow from
face to context whenever faces provides informative
basis for interpreting an otherwise ambiguous
environment.

A relational view of face-context integration

The effects of context on trustworthiness judgments
cannot be fully explained by simple associative mech-
anisms. Recent research suggests that face-context
integration involves a more cognitively elaborated
process of relational inference, whereby perceivers
interpret the likely causal and social roles of individ-
uals within a scene (Brambilla et al., 2024; Mattavelli
et al,, 2023a, 2023b). Observers do not merely react
to the presence of a threatening environment by
downgrading their trust of anyone perceived within
it. Instead, they actively evaluate the role of the
person in the surrounding background, drawing infer-
ences about whether that person is likely to be the
source of the threat, a victim, or a bystander. For



example, trustworthiness judgments plummet when
a face appears in a violent setting that implies the
person may be a perpetrator; however, when cues
like emotional expressions (e.g. fearful expression) or
verbal labels suggest the same individual is a victim,
trustworthiness may increase, even though the
context does not change (Mattavelli et al., 2023a,
2023b). This relational interpretation aligns with a
broader shift in the conditioning literature. Evaluative
conditioning is the phenomenon by which the evalu-
ation of a stimulus (i.e. conditioned stimulus, CS)
changes due to its repeated pairing to another posi-
tive or negative stimulus (i.e. unconditioned stimulus,
US; De Houwer, 2007). Traditional evaluative con-
ditioning accounts treat affective transfer because of
repeatedly pairing two stimuli which should establish
a unidirectional mental association between the CS
and the US (Baeyens et al., 1992; Levey & Martin,
1975). However, a propositional approach argues
that conditioning also depends on the reasoning
about the relationship between stimuli such that
whether the CS causes, prevents, or merely co-
occurs with the US (De Houwer, 2014, 2018; De
Houwer et al.,, 2020). Indeed, a good deal of work
has shown that relational information can reverse or
amplify conditioning effects (e.g. Fiedler & Unkelbach,
2011; Forderer & Unkelbach, 2012; Moran & Bar-Anan,
2013). For example, Forderer and Unkelbach (2012)
found reversal in conditioning effects when the CS
disliked (vs. liked) the US stimulus.

Together, these findings suggest that affective
meaning is not simply transferred from one element
to another but constructed through the perceived
relations between them. This insight bridges con-
ditioning and social perception: in both domains, rela-
tional cues shape how social meaning flows across
linked representations. Building on this observation,
the present research extends this logic to a person-
to-environment transfer.

Relational meaning construction

Face—context integration provides a unique window
into how social meaning can flow bidirectionally
between stimuli. In classic evaluative conditioning
paradigms, one stimulus typically carries the valence
(e.g. the US) and the other is neutral (e.g. the CS). In
face-context integration, instead, the roles of face
and context as CS or US are not fixed. Both elements
can be affectively meaningful or ambiguous, and their
assignment as source or target of evaluative meaning
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shifts dynamically. Depending on how the scene is
interpreted, the face can be perceived as the source
of danger, with the context becoming the target of
judgment, or the other way around. This fluid attribu-
tion of roles marks a key feature: in relational face--
context integration, evaluative meaning does not
simply “flow” from one stimulus to another. Instead,
it is jointly constructed, with the social function of
each element shifting according to the perceiver's
relational inferences. A relational perspective there-
fore conceives face—context integration as a bidirec-
tional reasoning process, in which the interpretation
of each element is contingent on its perceived
relationship to the other. To exemplify, consider the
parking garage late at night described earlier with a
person standing nearby. If the person carries facial
features that suggest malevolence, they might
heighten the perceived danger of the context. Con-
versely, if the individual’s face appears harmless and
trustworthy, it might turn the potentially threatening
situation into an innocuous scenario.

Prior work has revealed bidirectional influences
between emotional expressions and situational
interpretation (Hess et al.,, 2017, 2020), showing
that observers use facial cues to infer the meaning
of events and situational cues to refine emotion
judgments. However, this research has almost exclu-
sively focused on transient, goal-oriented scenes
(e.g. moral transgressions, competition) rather than
on trait-based evaluations such as trustworthiness.
Here, we test whether the perceived trustworthiness
of a target person can actively shape the threat
value of their surrounding visual context. Specifi-
cally, we examine (a) whether untrustworthy faces
heighten perceived contextual threat, and (b)
whether this effect reflects perceivers’ tendency to
construe the face as the source of potential
danger. Demonstrating this “face-to-context”
influence would provide additional support to rela-
tional reasoning as a general mechanism of social
meaning construction.

The present research

Three experiments investigated whether and how
perceived facial trustworthiness can influence evalu-
ations of environmental threat. In Experiment 1, par-
ticipants rated potentially threatening scenes that
either featured an untrustworthy face, a neutral face,
or no face at all. We hypothesised that untrustworthy
faces would induce higher contextual threat, as
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opposed to when either neutral faces or no faces were
presented. Experiment 2 examined whether the
hypothesised effect depends on the perceiver’s per-
spective, predicting that untrustworthy faces would
heighten contextual threat only when participants
judge the context from their own perspective, not
the target’s. Across both experiments, we also
expected that higher contextual threat would be
associated with a greater tendency to attribute a
dangerous role to untrustworthy faces. Experiment
3 assessed whether the effect arises uniquely from
trustworthiness or reflects a broader negativity
bias. Using a conditioning paradigm, participants
first learned to associate faces with either moral
(trustworthy) or immoral (untrustworthy) beha-
viours, or with competent or incompetent beha-
viours. We expected that only faces paired with
immoral behaviours would increase perceived con-
textual threat, whereas incompetent faces, despite
being negative, would not. Moreover, we expected
trustworthy faces would attenuate perceived con-
textual threat compared to competent faces. In
line with prior research on face-context integration
(but see Mattavelli et al, 2023a, Experiment 1¢),
all studies focused on male faces. Thus, the extent
to which the present findings generalise to female
faces remains an empirical issue (see the General
Discussion).

Open science

All the studies were preregistered before data collec-
tion (Experiment 1: https://osf.io/4zxfr; Experiment 2:
https://osf.io/c7naq; Experiment 3: https://osf.io/
8ngmp). We reported all data exclusions, planned
analyses, and deviations from the pre-registrations.
Materials, data, and analysis scripts are available at
OSF (Experiment 1: https://osf.io/vjde3; Experiment
2: https://osf.io/y7689; Experiment 3: https://osf.io/
pbc8x).' We reported all data exclusions, planned ana-
lyses, and deviations from the pre-registrations.
Materials, data, and analysis scripts are available at
OSF (Experiment 1: https://osf.io/vjde3/overview?
view_only=0dbaf5af41a0443fbc25f8c32abc11a3;
Experiment 2: https://osf.io/y7689/overview?view_
only=37dc928027f2413fad620074e77b108¢c;  Exper-
iment 3: https://osf.io/pbc8x/overview?view_only =
d83c852526f04f63bbd741da65987cef).

All the experiments received formal approval from
the departmental Ethics Committee.

Experiment 1

In the first experiment, we provide preliminary evi-
dence that the presence of an untrustworthy face
(vs. neutral face vs. no-face) leads observers to per-
ceive the context in which the face is embedded in
as more threatening. We also measured attributions
of threatening intentions to the untrustworthy vs.
neutral faces in the contexts. Perceived contextual
threat due to untrustworthy vs. neutral faces should
be positively related to the perception of untrust-
worthy vs. neutral faces as dangerous agents.

Method

We employed a full-within design (face type: untrust-
worthy vs. neutral vs. no-face). Participants rated the
threat of the context using a 7-point scale.

Sample size determination and participants

The analysis was designed to ensure sufficient power
to detect a significant effect of face type on judg-
ments of contextual threat. More specifically, we
aimed to achieve adequate power for all relevant
contrasts. To determine the required sample size,
we conducted a Monte Carlo simulation using
SuperPower in R (Lakens & Caldwell, 2021). We
employed a 3-level within-subject ANOVA with face
type as the independent variable (untrustworthy
face vs. neutral face vs. no face). We assumed two
small effects (Cohen’s d=0.25) for the contrasts
between no face and neutral faces (effect 1) and
between neutral and untrustworthy faces (effect 2),
as well as a medium effect (Cohen’s d=0.50) for
the contrast between no face and untrustworthy
faces (effect 3). With a set at .05, our simulation
(2,000 iterations) indicated that a sample of 130 par-
ticipants would provide: (i) 81% power to detect
effect 1; (i) 81% power to detect effect 2; (iii)
100% power to detect effect 3. Accordingly, we
planned to slightly oversample and recruited at
least 140 participants via Prolific Academic. In all
Experiments, we included only those who speak
Italian, with an approval rate of at least 90% and
100 previous submissions on Prolific and in Exper-
iments 2 and 3, we excluded those who took part
in the previous experiment.

We pre-registered a sequential analysis approach
(Lakens, 2014) with a single interim analysis. Using
the Pocock boundary to adjust the alpha level, we
conducted an interim analysis after 70 participants
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had completed the study. Since one of the critical
tests did not meet the adjusted significance threshold
of p < 0.0294, we proceeded with data collection, ulti-
mately obtaining complete responses from 147 par-
ticipants (58 women, 87 men, 2 other genders;
Mage=31.24, Spage = 9.61).

Stimuli

Faces. We employed 16 male face identities displaying
neutral expressions borrowed from the Chicago Face
Database (Ma et al., 2015), of which according to the
normative data 8 faces were perceived as untrust-
worthy (M =2.59 [2.31; 2.82]; SD=0.18) and 8 were
perceived as neutral on the same dimension (M=
3.75 [3.59; 3.92]; SD=0.10); (see Appendix C for the
exact stimuli).

Contexts. In a pilot test (N=39, 21 women and 1
non-answered, Mgge=31.13, SDy5.=10.68) we pre-
tested context images taken from Mattavelli et al.
(2022). Participants evaluated each image on a 7-
point Likert scale, indicating how threatening the
image was (1 =not at all threatening; 7 = extremely
threatening). The images did not imply the pres-
ence of human actions and depicted environments
such as car parks, streets, and city parks. Overall,
the evaluations ranged from 1.46 to 5.51. We
selected 16 stimuli (M =4.21, SD=0.76), in a range
between 3.26 and 5.51. This was done to make
sure that context stimuli could elicit threat when
paired with a face, without being too extreme on
this dimension (see OSF link for the full set of
stimuli).

Procedure

The experiment was created in Millisecond’s Inquisit.
Participants gave consent to participate and provided
demographics, then received the instructions. They
viewed a series of scenarios displayed on a screen.
For each scenario, they were asked to imagine
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themselves in the depicted setting. Some scenarios
were presented alone, while others included a
neutral or untrustworthy face at the centre of the
scene (see Figure 1 for an example). Participants
were instructed to rate how threatening or dangerous
each scenario appeared, using a scale ranging from 1
(not at all threatening) to 7 (extremely threatening).
Each of the 16 contexts appeared three times® with
each of the 8 neutral faces, 8 untrustworthy faces,
and alone, leading to a total of 48 trials. Face identities
were randomly paired with contextual scenes, pre-
venting systematic associations between specific
faces and contexts. Importantly, participants were
asked to base their evaluation solely on the scenario
itself and to disregard the presence of any face
when making their judgments.

After the first task, participants were exposed again
to face-context random pairs. In this task, they judged
whether the person presented in the context was
more likely to be causing (3), suffering from (-3), or
neither causing nor suffering from (0) danger (for
ease of interpretation and consistency with the con-
textual threat ratings, these scores were linearly trans-
formed to a 1-7 scale by adding 4 to each response
prior to analysis and plotting). This block consisted
of 16 trials, one for each context stimulus, presented
with one of the 8 untrustworthy and the 8 neutral
faces.

Results

As pre-registered for all the experiments, data was
analysed using the “ezANOVA” function (Lawrence
& Lawrence, 2016) in R (version 4.4.2) and R basic
functions. In case of three-level factors or signifi-
cant interactions, we conducted pairwise compari-
sons using the “emmeans” function (Lenth, 2022)
and adjusted the comparisons with the “Holm”
method (see Supplementary Materials - Appendix

Figure 1
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A for analyses conducted using linear mixed
models showing unaltered results). See Figure 2
for a graphical representation of all experimental
results.

Contextual threat

A repeated measures ANOVA revealed the main effect
of face type, F(1.79, 261.80) =29.41, p < 0.001, nf,:
0.16 90% Cl [0.10, 0.23] (corrected for violation of
sphericity assumption, € =.89). A pairwise comparison
demonstrated that contexts with untrustworthy faces
were judged as more threatening (M = 4.50, SD = 1.73)
than those with neutral faces (M =4.28, SD=1.72),
t(292) =3.98, p<0.001, d=0.23, 95% Cl [0.12, 0.35],
and of those with no faces (M=4.05 SD=1.80),
t(292) =8.09, p<0.001, d=0.47, 95% Cl [0.35, 0.59]
(see Figure 2, A panel). Also, contexts with neutral
faces were judged as more threatening than those
with no faces, t(292)=4.12, p<0.001, d=0.24, 95%
Cl [0.12, 0.36].

Target role

A paired sample t-test showed that targets with
untrustworthy faces (M=5.01, SD=1.38) were per-
ceived as being more likely to cause danger than
neutral faces (M =3.80, SD=1.46), t(146)=18.52, p

A

19,]

Context threat

Neutral

No face

Untrustworthy
Face type

Figure 2.

<.001, d=1.53, 95% ClI [1.29, 1.77] (see Figure 2, B
panel).

Association between target role and contextual
threat

We conducted a linear mixed-effects analysis. Contex-
tual threat ratings were entered as the dependent
variable, with face condition (neutral vs. untrust-
worthy) and role attribution ratings as predictors.
Because face condition was manipulated within par-
ticipants, participant was included as a random inter-
cept to account for the non-independence of
repeated observations. The model was estimated
using restricted maximum likelihood (REML), and sig-
nificance tests were based on Satterthwaite-adjusted
degrees of freedom. The linear mixed-effects model
revealed that role attribution significantly predicted
contextual threat ratings, b=0.31, SE=0.05, t(222.48)
=6.05, p<.001. Thus, participants who were more
likely to attribute danger to the target also perceived
the surrounding context as more threatening, even
after accounting for differences between face con-
ditions. The effect of face condition was also significant,
although small in magnitude, b=0.08, SE=0.04,
t(185.14) = 1.98, p =.049. This indicates that contextual
threat ratings differed slightly between the neutral and

B

causing danger)
3] o ~

Target role

suffering from danger; 7

w

N

(1

Neutral

Untrustworthy
Face type



untrustworthy face conditions after controlling for role
attribution.

Discussion

Evaluations of contexts were influenced by the
embedded faces, demonstrating that face-context
integration operates in the reverse fashion - from
person untrustworthiness to contextual threat. The
mere presence of a face made the context more threa-
tening compared to when no face was presented.
Moreover, contexts containing untrustworthy (vs.
neutral) faces were rated as more threatening.
Untrustworthy faces were also more frequently
assigned the role of the individual responsible for
the danger, and this attribution was associated posi-
tively with an increase in perceived contextual
threat. Together, these results suggest that facial
cues shape environmental appraisal not only
through associative links but also through relational
inferences about agency and threat causation.

However, in Experiment 1, participants were
instructed to imagine themselves in the depicted
scenarios when judging contextual threat. It remains
unclear whether participants consistently adopted
this self-perspective or whether, in some trials, they
instead judged to what extent the target person
might feel threatened. Even if participants adhered
to instructions, this ambiguity leaves open whether
the observed face-to-context effects reflect a personal
sense of threat or an inferred evaluation of the target’s
experience. Clarifying this distinction is critical for
testing whether face-context integration reflects a
simple association between facial and environmental
valence or a more complex relational reasoning
process that depends on the perceiver's stance
toward the scene. To address this issue, Experiment
2 manipulated participants’ perspective during con-
textual threat judgments.

Experiment 2

Experiment 2 examined whether the effects observed
in Experiment 1 depend on the perceiver’s judgment
perspective. An important implication of the relational
account is that the meaning of a face-context configur-
ation depends not only on the cues present in the
scene but also on the observer’s perspective. Relational
reasoning requires identifying the role each person
plays within the situation. For example, who represents
the source of danger and who is the potential recipient
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of harm. Consequently, the same face-context combi-
nation may give rise to different evaluations depend-
ing on whether observers interpret the situation from
their own perspective or from the target’s perspective.
If an untrustworthy individual is construed as a poten-
tial threat to oneself, contextual threat should increase.
By contrast, when observers adopt the target’s per-
spective, the same individual should be no longer
interpreted as a threat to the self, weakening the
face-to-context influence.

Here, we investigated whether the increase in per-
ceived contextual threat associated with an untrust-
worthy face differs when participants evaluate threat
for themselves versus for the target person depicted
in the scene. Participants viewed threatening contexts
containing either neutral or untrustworthy faces. Per-
spective was manipulated between participants: one
group rated how threatening the scene felt to them
(self-condition), while the other group rated how
threatening the scene would be for the target
person (target condition). From a relational reasoning
standpoint, contextual threat should rise only when
the perceiver interprets the face as relevant to their
own safety — that is, when they construe the face as
a potential source of danger. Thus, we predicted a sig-
nificant interaction between perspective and facial
trustworthiness, such that untrustworthy faces
would increase contextual threat only in the self-con-
dition. Finally, we again examined role attributions.
We expected untrustworthy faces would be more
often categorised as causing danger, whereas
neutral faces would be seen as experiencing it. We
also tested whether this pattern varied depending
on the adopted perspective.

Method

We employed a 2 (face type: neutral vs. untrustworthy
faces) x 2 (judgment perspective: self vs. target) design,
manipulating the second factor between participants.

Sample size determination and participants

The critical effect was the 2 x 2 interaction effect. We
aimed for an average effect (Cohen’s d = 0.50). Setting
a to 0.05, and power =0.95, Superpower suggested
an overall sample of 208 participants. We slightly
oversampled and targeted a total of 210 participants
on Prolific Academic. We pre-registered a sequential
analysis with a single interim analysis at the midpoint
of the sample using the Pocock boundary to set the
alpha level. Since the critical test had p <0.0294
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when looking at the data of 105 participants (49
women, 54 men, 2 other genders; Mgg.=30.24;
SDgge = 8.70), we stopped the data collection.

Stimuli and procedure

The experiment was created in Millisecond’s Inquisit.
After giving consent to participate and providing
demographics, participants received the instructions
about the stimuli they would see on the screen
varying according to the perspective condition they
were assigned to. In the Self condition, participants
were to indicate to what extent they would feel threa-
tened in each scenario. In the Target condition, par-
ticipants were to indicate the extent to which the
person presented at the centre of the screen would
feel threatened in each scenario (see SM for the full
instructions). They answered on a scale from 1 (not
at all threatened) to 7 (extremely threatened). They
were presented with 16 context stimuli. Each
context appeared three times, for a total of 48 trials.
In 24 trials, 8 context stimuli were paired with one
of the 8 untrustworthy faces (repeated three times);
in the remaining 24 trials, 8 context stimuli were
paired with one of the 8 neutral faces (repeated
three times). In a separate block, participants attribu-
ted a role to each face presented in the threatening
context as in Experiment 1.
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Results

Contextual threat

We conducted a 2x2 mixed ANOVA (see Sup-
plementary Materials — Appendix A for analyses
conducted using linear mixed models showing unal-
tered results). We found a main effect of perspec-
tive, F(1, 103)=12.81, p<0.001, n,>=0.11 90% Cl
[0.03, 0.21], meaning that when using the self-per-
spective (M=4.66, SD=1.70) the context was per-
ceived as more threatening than when using the
target perspective (M =3.94, SD=1.66), and a main
effect of face, F(1, 103)=28.11, p < 0.001, r)p2=0.21
90% CI [0.11, .32], such that untrustworthy faces
(M=4.51, SD=1.71) made contexts more threaten-
ing than neutral faces (M=4.21, SD=1.73). These
were qualified by a significant interaction between
them, F(1, 103)=17.69, p<0.001, n,>=0.15, 90%
Cl [0.05, 0.25]. Simple effects comparisons showed
that untrustworthy faces (M=4.91, SD=1.63)
made contexts more threatening than neutral
faces (M=4.41, SD=1.74) in the self-perspective,
t(103)=6.76, p <0.001, d=1.33, 95%Cl [0.90, 1.76],
but the difference was not significant in the target
perspective (untrustworthy faces M=3.95 SD=
1.65; neutral faces M=3.93, SD=1.68), t(103)=
0.23, p=0.822, d=0.04, 95% Cl [-0.34, 0.43] (see
Figure 3, A panel).
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Target role

We conducted a 2x2 mixed ANOVA. We found a
main effect of perspective, F(1, 103)=14.59, p<
0.001, np2=.12 90% Cl [0.04, 0.22], meaning that
when using the self-perspective (M =1.45, SD=1.52)
the target face was seen as more likely to cause
danger than when using the target perspective (M =
0.98, SD=1.48), and a main effect of face, F(1, 103)
=165.48, p<0.001, n,°=.62, 90% Cl [0.52, 0.68],
such that untrustworthy faces (M=1.83, SD=1.41)
were perceived as more dangerous agents than
neutral faces (M = 0.68, SD = 1.40). There was no inter-
action between the two, F(1, 103) =1.03, p=0.31, n,°
=0.01, 90% CI [0.00, 0.06] (see Figure 3, B panel).

Association between target role and contextual
threat

We conducted a linear mixed-effects model predict-
ing contextual threat ratings from face condition
(neutral vs. untrustworthy), perspective (self wvs.
target), role attribution ratings, and their theoretically
motivated interactions (i.e. perspective X role attribu-
tion ratings and perspective x face condition). Partici-
pant was included as a random intercept to account
for the non-independence of repeated observations
within participants. The model was estimated using
restricted maximum likelihood (REML), with Sat-
terthwaite-adjusted degrees of freedom for signifi-
cance testing. Role attribution significantly predicted
contextual threat ratings, b=0.21, SE=0.06,
t(127.15)=3.71, p <.001, indicating that participants
who attributed greater responsibility for danger to
the target also perceived the surrounding context as
more threatening. The main effect of face condition
was not significant, b=—0.003, SE=0.04, t(113.58) =
—0.07, p=.947. A significant effect of perspective
emerged, b=-0.57, SE=0.25, t(159.45)=-2.24, p
=.027. Importantly, the association between role attri-
bution and contextual threat was moderated by per-
spective, as indicated by a significant role attribution
X perspective interaction, b=0.21, SE=0.06,
t(127.15) =3.69, p <.001. Follow-up analyses showed
that role attribution was a significant predictor of con-
textual threat in the self-perspective condition, b=
0.42, SE=0.07, 95% Cl [0.27, 0.57], whereas role attri-
bution was unrelated to contextual threat in the
target-perspective condition, b=0.001, SE=0.09,
95% ClI [-0.17, 0.17]. Finally, the condition X perspec-
tive interaction was not significant, b=0.007, SE=
0.04, t(113.58) =0.16, p = .875.
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Discussion

Experiment 2 demonstrated that the perceiver's per-
spective during evaluation critically modulates face-
context integration. The influence of facial trust-
worthiness on contextual threat emerged only
when participants judged the situation from their
own standpoint. When asked to adopt the target’s
perspective, this effect disappeared. Regarding role
attribution, participants were more likely to attri-
bute danger to untrustworthy faces than to
neutral ones. Although this tendency was descrip-
tively stronger in the self-perspective, the inter-
action was not significant. Importantly, the
association between contextual threat and role attri-
bution was positive and reliable only in the self-per-
spective. Thus, increases in perceived contextual
threat co-occurred with stronger inferences that
the face was the source of danger, but only when
participants evaluated the scene as something hap-
pening to them.

Taken together, these results support a relational
account. Contextual threat does not rise merely
because an untrustworthy-looking face is present,
but because perceivers construct a relational
meaning that links the face to the threatening affor-
dances of the environment. When adopting a self-per-
spective, participants could interpret the target face
as a dangerous agent responsible for the threat in
the environment. In contrast, adopting the target’s
perspective disrupted this inference, likely because
identifying with the untrustworthy target reduced
the sense of threat - “if | am the source of danger, |
have nothing to fear”.

Experiments 1 and 2 provide converging evidence
in support of a relational approach to face-context
integration. According to this framework, the
influence on contextual threat perception should be
specific to domains that afford inferences about an
individual’s potentially dangerous intentions, such as
trustworthiness, and should not extend to other
negative dispositional traits that lack this implication.
To test this domain specificity, we conducted
Experiment 3.

Experiment 3

This experiment aimed to examine whether the face-
to-context threat effect is specific to a trait that
facilitates threat inferences through the attribution
of a dangerous role to the face within the context.
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If this mechanism is indeed trait-specific, then the
effects observed in Experiments 1 and 2 should
not generalise to other social traits, such as facial
competence, for which threat-related inferences
about the role of the target are less intuitive or
direct. Participants evaluated the level of threat con-
veyed by contexts containing embedded faces. Prior
to this task, each face underwent a conditioning
phase, during which it was associated with beha-
viours reflecting one of four combinations of moral
and competence domains: moral, immoral, compe-
tent, or incompetent (see Brambilla et al, 2021).
This manipulation allowed us to orthogonally vary
trait valence and domain, distinguishing between
general negativity and physical threat-specific rela-
tional meaning. If the observed integration effects
merely reflect a valence-based bias, both immoral
and incompetent faces should similarly enhance per-
ceived contextual threat. However, if the effect arises
from relational inferences about potential danger,
only immoral (i.e. untrustworthy) faces should
increase contextual threat relative to moral faces.
Conversely, within the domain of competence, no
comparable difference was expected. Accordingly,
we predicted that untrustworthy faces would
amplify contextual threat more than incompetent
faces, revealing that face-context integration is
trait-specific and, in the case of trustworthiness,
functionally grounded in threat attribution.

Method

We employed a 2 (target domain: morality vs. compe-
tence) x 2 (target valence: positive vs. negative)
within-subjects design.

Sample size determination and participants

Of interest for the present study was the 2 x 2 inter-
action effect. We conducted a Monte-Carlo simulation
using the superpower() function in R. Setting a to 0.05,
collecting 200 participants will give us 84% of power
to detect an expected interaction effect n,2)=0.047.
Thus, our target was a total of 230 Prolific users. We
preregistered a sequential analysis to conduct a
single interim analysis at half of the total sample.
Using the Pocock boundary to set the alpha level,
we found the critical test to have p <.0294, so we
stopped at 115 participants (69 women, 44 men, 2
other genders, Mgge = 33.21; SDgge = 9.34).

Stimuli

Faces. We employed 16 neutral face identities (M=
3.41 [3.25; 3.59]; SD=0.11) taken from the Chicago
Face Database (Ma et al., 2015).

Contexts. The contexts were the same used in the
previous experiments.

Behaviours. For the manipulation of the social
domain, we created 16 descriptions of behaviours in
the domains of morality and competence. We pre-
tested and selected 4 moral (e.g. “volunteering at
the red cross”, M=[1.79; 2.49], SD=1[.63; 1.04]), 4
immoral (e.g. “teaching children to avoid making
friends with non-ltalian people”, M =[-1.88; —2.65],
SD=1[.81; 1.25]), 4 competent (e.g. “speak three
languages fluently”, M =1[2.00; 2.65], SD=[.67; 1.18])
and 4 incompetent (e.g. “repeatedly losing their
wallet”, M=[-2.02; —2.56], SD=1[.85; 1.24]) beha-
viours. The full list is reported in the Supplementary
Materials — Appendix B.

Procedure

The experiment comprises 2 different blocks (i.e. a
positive block and a negative block),®> each com-
posed of a learning phase, a memory test, and an
evaluation phase. The blocks’ order was randomized
between participants. After giving consent to partici-
pate and providing demographics, participants
underwent a learning task. They were presented
with 8 pairs of faces and behaviours and instructed
to pay close attention to both. In the positive
block, each face was paired with either moral or com-
petent behaviour. Pairs were randomised and pre-
sented 4 times each, for a total of 32 trials. To
facilitate learning, each behaviour was accompanied
by a tag signalling whether the behaviour was
either moral or competent. At the end of the learning
phase, participants performed a memory task: we
presented again the facial stimuli employed in the
learning task, asking participants to identify
whether the face had previously been associated
with a moral vs. competent behaviour. Next, they
judged the perceived threat of the face-context
pairs as in Experiment 2. Each face was presented
twice within one of the contexts, for a total of 16
trials. The negative block was identical, except for
(@) the behaviours employed in the learning phase,
which were either immoral or incompetent, and (b)
the face identities, which varied from those used in
the positive block.



Results

We conducted a 2 x 2 ANOVA with face valence and
domain effects (see Supplementary Materials -
Appendix A for analyses conducted using linear
mixed models showing unaltered results). We found
a main effect of face valence, F(1, 114) =32.26, p<
0.001, np2=0.22, 90% Cl [0.12, 0.32], meaning that
negative faces (M=4.85 SD=1.69) made contexts
more threatening than positive faces (M =4.49, SD =
1.67), and a main effect of domain, F(1, 114) =5.74,
p=0.02, n,>=0.05 90% Cl [0.004, 0.12], showing
that faces qualified for trustworthiness (M =4.74, SD
=1.73) made contexts more threatening than those
qualified for competence (M=4.60, SD=1.75). The
interaction was significant, F(1, 114)=14.30, p<
0.001, np2=0.1 1, 90% Cl [0.03, 0.20]. A simple effect
analysis showed that when faces were negative, con-
textual threat was higher for untrustworthy (M = 5.03,
SD=1.66) than incompetent faces (M=4.66, SD=
1.71), t(228)=4.35, p<0.001, d=0.58, 95% Cl [0.31,
0.84], but when looking at positive faces, there was
no difference between trustworthy (M=4.45, SD=
1.75) and competent faces (M=4.53, SD=1.78),
t(228) =0.92, p=0.364, d=10.12, 95% Cl [-0.14, 0.34].
Moreover, within the morality domain, untrustworthy
faces made contexts more threatening than trust-
worthy faces, t(228)=6.72, p<0.001, d=0.89, 95%
Cl [0.62, 1.16], but within the competence domain

Context threat
&

Negative

Face valence

Figure 4.
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there was no difference, t(228) =1.48, p=0.140, d=
0.20, 95% CI [-0.06, 0.46] (see Figure 4).*

Discussion

We found that perceptions of contextual threat were
more strongly influenced by facial trustworthiness
than by competence: in particular, it increased when
the face was untrustworthy rather than trustworthy.
This finding contradicts a general negativity bias for
any social dimension but supports a preferential
trust-threat association that can be explained by a
relational account. To assess contextual threat, partici-
pants should make meaningful inferences about the
dangerous role of the target in the context. When
targets were untrustworthy, such inference was
easier, hence the increase in contextual threat.
Instead, when targets were incompetent, facial fea-
tures did not provide useful information for making
inferences about contextual threat and were thus
less effective. This interpretation should nevertheless
be considered in light of the design approach
adopted in Experiment 3. Although we organised
blocks by valence to avoid making the mere posi-
tive-negative distinction overly salient across dimen-
sions (i.e. trustworthiness vs. competence), replicating
the asymmetric effect with domain-based blocks

Domain

E Competence

$ Morality

Positive
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would provide further support for the present
findings.

General discussion

Across three experiments, we found that perceived
face trustworthiness systematically shapes evalu-
ations of environmental threat. Experiment 1
showed that the mere presence of a face (vs. no
face) in a scene increased perceived contextual
threat, with untrustworthy faces amplifying this
effect more than neutral ones. This heightened
threat was associated with perceiving untrustworthy
faces as dangerous. Experiment 2 revealed that the
reported effect depends on the perspective adopted
in the judgment. Untrustworthy faces increased con-
textual threat only when participants evaluated the
scene from their own perspective; when imagining
the scene from the target’s perspective, this difference
disappeared. Role attributions remained biased, with
untrustworthy faces seen as more dangerous agents,
but their link to contextual threat was evident only
in the self-perspective condition. Experiment 3
showed that this “face-to-context” effect is trait-
specific: untrustworthy (vs. trustworthy) faces
increased perceived contextual threat, whereas
incompetent (vs. competent) faces did not. Together,
these findings indicate that trustworthiness uniquely
informs inferences about potential danger and that
such inferences can reshape the perceived social
meaning of the broader environment.

Our work advances the literature on face-context
integration, which has largely emphasised how threa-
tening contexts can reduce trustworthiness ascribed
to target individuals (Brambilla et al., 2018, 2021,
2024; Mattavelli et al, 2022), often via inferences
about the individual’s role in the scene (Mattavelli
et al, 2023a). We showed that the reverse pathway
is also viable: facial untrustworthiness can heighten
the perceived threat of an otherwise ambiguous
environment. This reversal is theoretically significant,
as most existing models implicitly assume that
environments shape impressions of people. Instead,
our data suggests that person and context jointly
define each other's meaning, with evaluative infor-
mation flowing bidirectionally to maintain coherence
within a social scene. In this sense, social perception
operates as a system in which the interpretation of
people and places is dynamically adjusted to yield
consistent evaluations.

From a theoretical stance, our findings align with a
propositional view of the face-context integration
phenomenon (see also Mattavelli et al., 20233,
2023b). Borrowed from conditioning research (De
Houwer, 2014, 2018, 2020), this propositional view
suggests that the meaning of one element depends
on its inferred relation to another. Here, we extend
it by showing that the link can run from individuals
to their surrounding environment. Although the
present studies do not directly manipulate relational
reasoning, three lines of evidence are consistent
with this interpretation. First, the effect emerges only
when observers adopt their own perspective in evalu-
ating contextual threat, consistent with the idea that
perceivers represent themselves as potential recipients
of harm. Second, the strength of the effect correlates
with perceiving the target as a threatening agent in
the scene. Although correlational in nature, this
finding is more readily explained by relational role attri-
bution than by a simple associative transfer of affect.
Third, the absence of an effect for competence
confirms that this process hinges on trustworthiness,
a trait functionally linked to threat detection (Brambilla
& Leach, 2014; Cosmides & Tooby, 1992). Together,
these findings provide converging evidence that the
observed face-to-context effects are compatible with
a relational account of face-context integration.
Future research should directly manipulate relational
structure (e.g. causal roles or relational cues) to test
this mechanism more explicitly.

The results of Experiment 3 also carry important
implications for understanding the mechanism under-
lying face—context integration and for interpreting the
role of facial trustworthiness. By using behavioural
information to signal trustworthiness rather than
relying only on spontaneous inferences from facial
appearance, we demonstrate that the effect is not
limited to static morphological cues or to confound-
ing factors that often accompany physical untrust-
worthiness (e.g. facial stereotypes or aesthetic
preferences). In fact, dispositional information
inferred from immoral behaviours of target faces simi-
larly altered perceptions of an otherwise neutral
environment. This suggests that face-context inte-
gration operates at a representational level beyond
mere visual perception, encompassing conceptual
inferences about moral character and their impli-
cations for situational threat appraisal. Accordingly,
the trust-threat link reflects an inference-driven
process that flexibly integrates trait information with
contextual evaluation.



This work is not without limitations. First, all facial
stimuli depicted male identities. Consequently, the
present findings cannot be assumed to generalise to
female faces. This limitation is theoretically relevant
because facial trustworthiness is naturally embedded
within broader gendered appearance cues, and male
and female faces may differ in how trustworthiness
and threat-related information are integrated (Oh
et al., 2020). Prior research on face-context integration
showed that contextual threat has a comparable
influence on male and female (un)trustworthiness
(Mattavelli et al., 2023a, Experiment 1c); yet, it
remains unclear whether target gender plays a role
in the reverse relationship, namely, in the influence
of person trustworthiness on contextual threat.
Second, the stimuli in all experiments were static
and decontextualised in time. Real-world encounters
unfold dynamically, with facial cues, behaviours, and
environmental changes occurring in rapid succession.
Future work should examine whether similar effects
emerge in dynamic or immersive scenes. Third, in
Experiments 1 and 2, we selected faces based on nor-
mative trustworthiness ratings. Although trustworthi-
ness was the focal facial dimension of interest,
naturally occurring facial impressions are correlated
with other characteristics, such as dominance, aggres-
siveness, masculinity, and emotional expressions.
Consequently, we cannot completely rule out the
possibility that these traits also contributed to the
observed effects. Importantly, however, our aim was
not to isolate trustworthiness from all other facial
characteristics, but rather to examine whether facial
information that naturally conveys potential threat
influences evaluations of contextual threat. Future
research could further disentangle the unique contri-
butions of trustworthiness and other correlated facial
dimensions by independently manipulating these
characteristics using computationally generated
faces. Fourth, our measures of contextual threat
relied exclusively on self-report, which may not
capture fast, automatic components of threat apprai-
sal. Importantly, both these aspects could make par-
ticipants more sensitive to demand characteristics
(Corneille & Lush, 2023). That is, knowing they are
being asked to evaluate threat in relation to faces
might lead participants to infer the “expected”
pattern and adjust their responses accordingly.
Future research could address these limitations by
employing dynamic or immersive stimuli, as well as
implicit or physiological measures of threat, reducing
the potential for responses to be shaped by perceived

COGNITION AND EMOTION 13

experimental expectations. Such approaches would
clarify whether the observed face-to-context effects
genuinely reflect inference-driven integration rather
than participant expectations.

Conclusions

Across three experiments, we show that perceived
trustworthiness systematically shapes evaluations of
contextual threat. Untrustworthy faces increase the
perceived danger of otherwise ambiguous environ-
ments. Highlighting the role of relational reasoning
in qualifying the link between facial trustworthiness
and contextual threat, we found that (i) this effect cor-
related with role attribution, (ii) emerged only when
observers adopted their own perspective, and (iii)
was specific for trustworthiness manipulations of the
target face. Together, these findings advance a rela-
tional account of social perception, where person
information dynamically reshapes how environments
are appraised, and vice versa.

Notes

1. The OSF preregistration pages appear empty and
contain only general information (e.g. study description,
overview, and time stamp). However, the preregistered
protocols for each study are available as detailed PDF
documents within each study’s OSF project, and their
creation dates correspond to the preregistration time

stamps.
2. In the pre-registration, we mistakenly stated “Each
context appeared twice with each of the...”. The

correct proportion of assignments is reported in the text.

3. We considered two alternative block structures (blocks
organized by valence versus blocks organized by trait
domain) before designing the study. We ultimately
chose to organize blocks by valence to avoid making
the positive-negative distinction overly salient to partici-
pants. If blocks had been organized by domain, partici-
pants might have inferred that the critical distinction
concerned the evaluative polarity of the traits within
each domain and could have strategically recoded the
tasks in terms of valence.

4. An anonymous reviewer noticed that because two of the
behavioural descriptions used in the immoral condition
referred to driving violations, they may have been
especially relevant to some of the road scenes used in
the contextual threat task. To assess whether this
overlap influenced the results, we repeated the main
analysis after excluding the face identities associated
with these behavioural descriptions. The pattern of
results remained unchanged, with the same main
effects and Face Valence x Domain interaction remaining
statistically significant.
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