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ABSTRACT

ARTICLE HISTORY

The face is a powerful source to make inferences about one’s trustworthiness. Recent
studies demonstrated that facial trustworthiness is inﬂuenced by the level of threat
conveyed by the visual scene in which faces are embedded: untrustworthy-looking
faces are more likely judged as untrustworthy when shown in threatening scenes.
Here, we explore whether this face-context congruency eﬀect is speciﬁc to the
negative pole of the threat-trust domain. Experiment 1 (N = 89) focused on the
diﬀerential impact of positive vs. negative face-context congruency within the
domains of threat and trust. Negative congruency (i.e. untrustworthy-looking faces
in threatening contexts) led to more extreme attributions as opposed to positive
congruency (i.e. trustworthy-looking faces in reassuring contexts). Experiment 2 (N
= 120) replicated these ﬁndings by further showing their domain-speciﬁcity. The
negativity bias was found in the threat-trust domain, but not when extroverted- vs.
introverted-looking faces appeared in happy vs. sad context scenes. Experiment 3
(N = 154, pre-registered) replicated the pattern observed in Experiment 1 while
controlling for the extent to which both threatening and reassuring context stimuli
were related to the human action. We discussed the theoretical implications of
these results for understanding how contextual information is integrated into the
evaluation of facial trustworthiness.
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When encountering a person for the ﬁrst time, we
seek cues that can tell us whether that individual
deserves to be trusted (Ames et al., 2011). Information
of that sort can be obtained from both behavioural
and physical features. One powerful source that
people use to ascribe trustworthiness to others is a
person’s face (see Todorov et al., 2015 for a review).
A good deal of research has demonstrated that
facial features that signal trustworthiness are impactful on many social outcomes. For instance, people
invest less money with partners who look untrustworthy (Chang et al., 2010; Rezlescu et al., 2012;
Stirrat & Perrett, 2010) while trustworthy-looking individuals have a higher chance of being granted loans
(Duarte et al., 2012 ). Moreover, the perception of
trustworthiness in others’ faces proceeds more
quickly than the perception of other characteristics
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because facial trustworthiness and threat are inherently linked (Todorov et al., 2009; Willis & Todorov,
2006). Indeed, trustworthy and untrustworthy individuals are perceived as beneﬁcial and harmful, respectively (Todorov et al., 2015; see also Brambilla & Leach,
2014 ; Brambilla et al., 2021a ). It is therefore important to unpack the factors that inﬂuence the attribution of trustworthiness to faces.
Much of the research on trustworthiness inferences from faces have looked at the impact of facial
features when the face is presented in isolation
(namely evaluation of trustworthiness made upon
faces being ﬂashed on the computer screen).
However, there is now increasing evidence to
support that context information is key to inﬂuencing
how facial cues shape the impressions we form about
others (Carroll & Russell, 1996; Righart & De Gelder,
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2006, 2008). The context in which a face happens to
be processed is key to aﬀecting how we extract and
interpret facial cues. In fact, the interplay between
facial and contextual cues inﬂuences the perception
of both emotions (Aviezer et al., 2008; Barrett & Kensinger, 2010; Righart & De Gelder, 2008) and ethnicity
(Freeman et al., 2013). Importantly, recent research
showed that context stimuli also matter when it
comes to attributing facial trustworthiness. In fact,
the evaluation of facial trustworthiness is inﬂuenced
by the level of threat conveyed by the visual scene
in which faces are embedded (Brambilla et al., 2018).
Thus, untrustworthy-looking faces are more likely
categorised as such when surrounded by threatening
rather than both neutral and negative, but non-threatening, contexts (see also Brambilla et al., 2021b for
similar ﬁndings with auditory contexts). This ﬁnding
indicates that it is not just the common negative
valence carried by both the face and the surrounding
context, but rather the inherent link between threat
and (un)trustworthiness that eases their integration.
Corroborating the idea that the dimensions of
trustworthiness and threat are inherently linked (see
Brambilla & Leach, 2014; Brambilla et al., 2021a),
prior studies indicated that the perception of trustworthiness involves the amygdala, which is also
involved in the detection of potentially threatening
stimuli (Willis & Todorov, 2006). Thus, untrustworthy
faces should be more likely perceived as such when
surrounded by threatening (as opposed to non-threatening) contexts, because the feelings evoked by both
the context and the face are congruent (e.g. threat).
As a matter of fact, a similar explanation has been proposed to account for the facilitated detection of facial
emotions from congruent contexts (Righart & De
Gelder, 2008; Tamietto et al., 2006). For instance,
Righart and De Gelder (2008) asked participants to
categorise faces expressing disgust, fear, or happiness
surrounded by backgrounds with either a congruent
or an incongruent emotional signiﬁcance (e.g. a
facial expression of disgust in a context of garbage
or the same expression, shown among ﬂowers).
They found an advantage in both accuracy and
speed recognition for the facial expressions
accompanied by congruent (vs. incongruent) scenes.
Furthermore, the dimensions of threat and
(un)trustworthiness serve speciﬁc adaptive functions.
In social interactions, people are primarily interested
in discovering whether someone’s intentions are beneﬁcial or harmful. Thus, the processing of facial trustworthiness can be explained in ecological-functional

terms, based on the idea that judgments of another
person’s trustworthiness are highly related to the
essential decision we must make about whether
they represent an opportunity or a threat (Ames
et al., 2011; Brambilla & Leach, 2014; Cosmides &
Tooby, 1992). Hence, detecting potential threats
serves an adaptive need to avoid any source of
danger (LeDoux, 1996). Based on an ecological
account of social perception, it is by informing
about actions that perception promotes individual
goal attainment and species survival (Fiske, 1992;
Gibson, 1977; McArthur & Baron, 1983). This adaptive
advantage of the threat-trust domain has direct implications for interpreting the face-context congruency
observed in Brambilla et al. (2018). In fact, not only
threatening contexts are congruent with untrustworthy faces, but the action that both the context
and the face trigger is one that has high adaptive
value. In other words, facial untrustworthiness
should be more easily perceived when the face
appears in a threatening context due to the adaptive
need for avoiding threat.
Importantly, conceptualising the eﬀect in terms of
general congruency implies that virtually any context
that is congruent with a contingent facial disposition
eases the perception of the latter. Alternatively, the
adaptive advantage of the threat-trust domain
would predict higher integration (i.e. more extreme
dispositional judgments) under this speciﬁc congruency. These alternative hypotheses can be empirically tested within the threat-trust domain by
focusing on the valence-speciﬁcity of the observed
eﬀect. Namely, if a general congruency explanation
suﬃces to account for the eﬀect observed by Brambilla et al. (2018), then this eﬀect should be valence
independent. In fact, just like contextual threat eases
the attribution of untrustworthiness to untrustworthy-looking faces, so contextual reassurance
should ease the attribution of trustworthiness to trustworthy-looking faces. In other words, under this
general congruency hypothesis, no diﬀerence
should be expected when comparing the facecontext integration on the negative vs. positive pole
of the threat-trust domain. Alternatively, if the same
eﬀect is also due to an adaptive need to spot untrustworthiness in a situation that might evoke danger (as
compared to one’s need to spot trustworthiness in a
situation that evokes reassurance) then a stronger
face-context integration should emerge when congruency is operationalised on the negative pole of
the threat-trust domain.

COGNITION AND EMOTION

The present work delved into this question across
three experimental studies. Experiment 1 focused on
the diﬀerential impact of positive vs. negative congruency of contextual and facial cues within the
threat-trust domain. The human tendency to gravitate
toward a vigilant monitoring of the environment that
is functional to avoid threats has been often proposed
to account for a positive–negative asymmetry in
impression formation (Baumeister et al., 2001;
Rusconi et al., 2020). If social perception consists in
the integration between external cues and dispositional motives, then face-context congruency should
aﬀect judgments of facial trustworthiness with a
greater extent when both are presented to be negative (threatening scene – untrustworthy face) rather
than positive (reassuring scene – trustworthy face).
Yet, a stronger face-context integration for untrustworthy-looking faces presented in threatening contexts does not necessarily prove that the eﬀect is
due to adaptive functions speciﬁc to the threat-trust
domain. Alternatively, it might simply reﬂect a negativity bias in face-context integration, whereby
stimuli that are congruent on the negative end of
whichever domain leads to a stronger integration
than stimuli congruent on the positive end. In Experiment 2 we explored whether the hypothesised eﬀect
is domain-speciﬁc. We did so by comparing the eﬀect
of positive and negative congruency within the
threat-trust bond with that of another binomial
where the advantage for negative emotional cues
evoked by the context is of less adaptive purpose
(i.e. happiness-extroversion). In fact, prior studies
have shown that extroversion correlates positively
with happiness (e.g. Furnham & Brewin, 1990; Williams, 1990; Wilson & Gullone, 1999). Thus, perceivers
should be more likely to infer that a person is extroverted (or introverted) when presented with cues
that prime happiness (or sadness). Although no
prior studies have directly investigated the impact of
contextual cues on the attribution of facial extroversion, here we reasoned that just like an ecological correlation might explain the eﬀect of contextual threatreassurance on facial trustworthiness, so contextual
sadness-happiness should inﬂuence facial extroversion. Crucially, however, the impact of either negative
or positive context stimuli to aﬀect dispositional attributions made on congruent faces should vary
depending on the functional value of the cue with
respect to the ultimate judgment. Experiment 3 was
designed to address a methodological limitation
related to the context stimuli used in Experiments
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1–2 to represent both threatening and reassuring
scenes. Namely, we employed a preliminary conditioning procedure to ensure that both threatening
and reassuring scenes were equal in their being
related to the human action.
The three experiments were approved by the local
ethics committee. For both the studies, we report all
the manipulations and measures administered. All
the materials, data, and analysis code are made available at https://osf.io/p4sfy/.

Experiment 1
Experiment 1 tested the hypothesis that the evaluation of facial trustworthiness is inﬂuenced by the
threat conveyed by the visual context in which the
face is embedded. We focused on the congruency
between face and context (i.e. both stimuli belonging
to the same end of the threat-trust continuum) and
compared the eﬀect of either positive or negative
face-context congruency on the attribution of trustworthiness to faces. In a series of trials, participants
were exposed to either trustworthy or untrustworthy
faces embedded in contexts selected to be threatening, reassuring, or neutral. In each trial, participants
rated the relevant face on trustworthiness, using a
continuous scale ranging from −3 to +3. We hypothesise the congruency eﬀect to be stronger (i.e. higher
absolute variation from the baseline rate) for untrustworthy faces in threatening contexts than for trustworthy faces in reassuring contexts.

Sample size determination
We conducted a sensitivity analysis using MorePower
6.0 (Campbell & Thompson, 2012). With 89 participants, assuming a power of .80 (two-tail, α = .05) we
could detect a critical interaction eﬀect as small as f
= .23 (h2p = .05) in a 2 × 3 full-within ANOVA design.

Method
Participants and Procedure
Eighty-nine Italian participants (51 females, Mage =
28.77, SDage = 10.96) volunteered to participate in
the study. We advertised the study online and
included all the students who responded within a
month. Participants were asked to participate in a
study on face perception. Instructions informed participants that they would be presented with images
of individuals located in diﬀerent contexts and were
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asked to rate each person on perceived trustworthiness using a 7-point Likert scale (−3 = Untrustworthy;
+3 = Trustworthy). The experiment consisted of two
blocks of 72 trials each with a brief pause in
between. Within each block, trials consisted of the
presentation of a face on the screen, surrounded by
a visual context. Facial stimuli were taken from a
pool of 24 pictures (12 trustworthy, 12 untrustworthy)
and administered in random order without replacement. In each trial, either trustworthy- or untrustworthy-looking faces could appear in two out of
four randomly extracted threatening, reassuring, or
neutral contexts. Thus, each of the 24 face identities
appeared six times in total, twice with each class of
context. No time limit was set even though participants were kindly reminded to provide their judgments as fast as possible.

Materials
We employed 24 computer-generated identities (12
trustworthy, 12 untrustworthy) borrowed from a set
of photos previously validated for facial trustworthiness (Todorov et al., 2013) and slightly modiﬁed to
increase their ecological validity (Brambilla et al.,
2018, 2021; see Figure 1).
Context stimuli (4 threatening, 4 reassuring) were
selected via a pre-test (N = 68, 50 females, Mage =
32.32, SDage = 12.66). Participants evaluated a series
of forty stimuli on valence (“How negative–positive is
this picture?”, on a scale ranging from 1 = negative

to 7 = positive) and threat (“How threatening-reassuring is this picture?”, on a scale ranging from 1 = threatening to 7 = reassuring). Four stimuli (i.e. tornado,
bomb explosions, volcano, blood stains) were
selected to be negative and threatening (valence: M
= 1.90, SD = .48; threat: M = 1.59, SD = .30) and four
pictures (i.e. 2 beach landscapes, lake in spring, lake
in autumn) to be positive and reassuring (valence:
M = 6.38, SD = .21; threat: M = 6.31, SD = .14). Importantly, on both valence and threat, the two sets of
stimuli did not diﬀer from each other in terms of
absolute extremity (valence: p = .33; threat: p = .62).
A grey rectangle was used as control context.

Results
Our investigation focused on the absolute impact of
congruent contexts, as opposed to both neutral and
incongruent, on the attribution of trustworthiness
on either trustworthy or untrustworthy faces. Therefore, the three types of contexts were coded as congruent vs. neutral vs. incongruent, based on their
congruency with the focal face (e.g. congruent: threatening[reassuring] contexts with untrustworthy[trustworthy] faces; incongruent: threatening[reassuring]
contexts with trustworthy[untrustworthy] faces).
Neutral contexts reﬂected the baseline evaluation of
each type of face. As we were interested in the absolute magnitude of the eﬀects of each type of context
on either trustworthy or untrustworthy faces, the

Figure 1. At the top, two sample faces employed in Experiment 1, untrustworthy on the left and trustworthy on the right. At the bottom, three
samples of a face embedded into threatening, reassuring, or neutral grey background contexts (from the left).
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Figure 2. Results of Experiment 1.

original attribution scores received by untrustworthy
faces were reversed. This means that if participants
assigned −3 to an untrustworthy face, this score was
coded as +3 (see Figure 2). Thus, for both trustworthy
and untrustworthy faces, higher scores reﬂected a
stronger impact of the relevant context in making
the attribution of trustworthiness more extreme on
the expected end of the continuum (i.e. lower trustworthiness to untrustworthy faces vs. higher trustworthiness to trustworthy faces). We conducted 2
(face: untrustworthy vs. trustworthy) × 3 (context congruency: congruent vs. neutral vs. incongruent)
ANOVA.1 Degrees of freedom and probability values
have been corrected whenever the assumption of
sphericity has been violated. We did not found a signiﬁcant eﬀect of face, F(1, 88) = 2.09, p = .152, h2p
= .02, 95% CI [.00, .10]. The eﬀect of context congruency was signiﬁcant, F(1.24, 109.12) = 54.52, p
< .001, h2p = .38, 95% CI [.29, .46]. Congruent contexts
made the trustworthiness scores more extreme than
both neutral, t(176) = 4.86, p < .001, d = .37, 95% CI
[.21, .52], and incongruent context, t(176) = 10.43, p
< .001, d = .79, 95% CI [.62, .95]. In line with our expectations, the interaction was signiﬁcant, F(2, 176) =
9.74, p < .001, h2p = .10, 95% CI [.04, .17].
We decomposed this interaction by looking at the
direct contrasts between congruent, incongruent, and
neutral contexts across trustworthy and untrustworthy faces. When confronted with neutral contexts,
congruent contexts had signiﬁcant greater impact on
untrustworthy (vs. trustworthy) faces, t(176) = 2.32, p
= .021, d = .17, 95% CI [.03, .32]. Thus, the negative

impact of threatening contexts on the attribution of
trustworthiness on untrustworthy faces was greater
than the positive impact of reassuring contexts on
trustworthy faces, t(291) = 5.36, p < .001, d = .31, 95%
CI [.20, .43] and t(291) = 2.95, p < .001, d = .17, 95% CI
[.06, .29], respectively. Also, congruent contexts
exerted a stronger impact on untrustworthy (vs. trustworthy) faces relative to incongruent contexts, t(176)
= −2.09, p = .04, d = .16, 95% CI [.01, .31]. Instead,
comparing incongruent and neutral context yielded
a stronger eﬀect on trustworthy, relative to untrustworthy, faces, t(176) = 4.41, p < .001, d = .33, 95% CI
[.18, .48].
These ﬁndings suggest that trustworthiness attribution is inﬂuenced diﬀerently by threatening and
reassuring contexts and that face-context congruency
per-se does not suﬃce to explain variation in attributed trustworthiness to faces. As such, we found that
threatening contexts decreased the attribution of
trustworthiness to untrustworthy faces more than
reassuring contexts increased the trustworthiness
attributed to trustworthy faces.

Experiment 2
The greater impact exerted by threatening (vs. reassuring) contexts on untrustworthy-looking (vs. trustworthy-looking) faces might reﬂect the adaptive
function to avoid threats. Alternatively, it might
simply reﬂect a general negativity bias whereby contextual and facial stimuli that are congruent on the
negative end of the continuum lead to stronger
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attribution of the relevant dispositional trait. Experiment 2 addresses these alternative predictions by
testing whether the domain within which both face
and context stimuli vary qualiﬁes the direction of
the eﬀect. To this aim, we confronted the bond
between trustworthiness and threat with that
between extroversion and happiness. Extroversion is
an inherent constituent of sociability and signals
whether a person may be friendly and likable (Brambilla & Leach, 2014; Brambilla et al., 2021a; Leach
et al., 2007) and should show a similar association
with sad/happy scenes.2 As such, sad contexts
would be congruent to introvert faces, while happy
contexts would be congruent to extrovert faces.
Whereas threatening stimuli put the individual in a
state of alert, sad stimuli are not meant to serve an
adaptive function of ﬁght or ﬂight. Therefore, we
expected the negativity bias registered on (un)trustworthiness and threat not to emerge on introversion
and sadness.

Sample size determination
We conducted the same sensitivity analysis using
MorePower 6.0 (Campbell & Thompson, 2012). In
Experiment 2, with 120 participants, assuming a
power of .80 (two-tail, α = .05) we could detect a critical interaction eﬀect as small as f = .20 (h2p = .04) in a
2 × 3 × 2 full-within ANOVA design.

Method
Participants and procedure
One hundred and twenty Italian participants (81
females, Mage = 32.34, SDage = 16.12) volunteered to
participate in the study. We advertised the study
online as a study on face perception. Instructions
informed participants that they would be presented
with images of individuals located in diﬀerent contexts. The experiment consisted of two blocks of 72
trials, with a brief pause in between. One block was
identical to that administered in Experiment 1, with
participants exposed to either trustworthy- or untrustworthy-looking faces surrounded by threatening,
reassuring, or neutral contexts. Participants’ job was
to rate each person on perceived trustworthiness
(−3 = Untrustworthy; +3 = Trustworthy). In the other
block, participants saw either introverted- or extroverted-looking faces surrounded by sad, happy, or
neutral contexts. They were asked to rate each
person on perceived extroversion (−3 = Introverted;

+3 = Extroverted). In each block, either for trustworthy
or extroversion attribution, facial stimuli were
selected from a sample of 24 identities manipulated
in trustworthiness (i.e. 12 trustworthy and 12 untrustworthy) or extroversion (i.e. 12 extroverted and 12
introverted) and presented for a total of three times.
Once with each of the three classes of visual contexts
varying in threat (i.e. threatening, reassuring, neutral)
or happiness (i.e. sad, happy, neutral), respectively.
The order of the two blocks was counterbalanced
between participants.

Stimuli
In addition to the 24 identities manipulated in trustworthiness adopted in Experiment 1, we employed
other 24 digital identities manipulated in extroversion
(12 extroverted, 12 introverted, Todorov et al., 2013)
which were also modiﬁed to increase their ecological
validity (see Figure 3).
Context stimuli (4 threatening, 4 reassuring, 4 sad,
4 happy) were selected via a pre-test (N = 30, 23
females, Mage = 27.97, SDage = 6.81). Participants evaluated sixty-two pictures obtained from public
domain websites on happiness (“How sad-happy is
this picture?”, 1 = sad – 7 = happy) and threat (“How
threatening-reassuring is this picture?”, 1 = threatening
– 7 = reassuring). Four stimuli (i.e. ﬁre, gun with
bullets, volcano, blood stains) were selected to be
threatening (M = 1.52, SD = .55) and four stimuli (i.e.
pile of stones, lake in spring, lake in autumn, dock outstretched towards the sea) to be reassuring (M = 6.38,
SD = .53), t (29) = −32.71, p < .001. Other four stimuli
(i.e. abandoned factory, forgotten toy on a bench,
broken piano keys, bad weather conditions) were
selected to be sad (M = 1.64, SD = .50) and four
stimuli (i.e. colourful balloons, ﬁreworks in the sky,
rainbow, colourful umbrellas) to be happy (M = 6.32,
SD = .52), t (29) = −35.11, p < .001. The two sets of
stimuli did not diﬀer from each other in terms of
absolute extremity measured on the domain of reference (negative stimuli: p = .36, positive stimuli: p
= .56). Again, a grey rectangle was used as the
control context.

Results
As in Experiment 1, we computed absolute scores to
reﬂect the impact of congruent contexts (as
opposed to both incongruent and neutral) on the
attribution of the focal dispositional trait on each
type of face. Therefore, we proceeded by recoding
the positive and negative context as either congruent
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Figure 3. At the top, two sample faces employed in Experiment 2, introverted on the left and extroverted on the right. At the bottom, three
samples of a face embedded into sad, happy, or neutral grey background contexts (from the left).

or incongruent. Also, scores received by negative
faces on either dimension were reversed to reﬂect
the absolute inﬂuence of the context on the trait attribution (see Figure 4).
We conducted a 2 (face: positive vs. negative) × 3
(context congruency: congruent vs. neutral vs. incongruent) × 2 (domain: trustworthiness vs. extroversion)
ANOVA. We found a signiﬁcant eﬀect of face, F(1, 119)
= 16.16, p < .001, d = .37, 95% CI [.18, .55], meaning
that the attributions of the focal trait were more
extreme for positive than negative faces. We also
found the eﬀect of context congruency, F(1.26,

Figure 4. Results of Experiment 2.

149.94) = 53.31, p < .001, h2p = .31, 95% CI [.23, .28],
suggesting that within congruent contexts scores were
more extreme than in neutral, t(238) = 5.12, p < .001, d
= .33, 95% CI [.20, .46], and incongruent contexts, t
(238) = 10.32, p < .001, d = .67, 95% CI [.53, .81], and in
the latter the scores less extreme than in neutral contexts, t(238) = −5.20, p < .001, d = .34, 95% CI [.21, .47].
We also found a main eﬀect of domain, F(1, 119) =
47.32, p < .001, d = .63, 95% CI [.43, .83], showing that
extroversion scores were overall more extreme than
trustworthiness scores. The interaction between face
and context resulted signiﬁcant, F(1.92, 228.48) = 5.95,
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p = .003, h2p = .05, 95% CI [.01, .09], and so was the interaction between context and domain, F(1.72, 204.68) =
28.21, p < .001, h2p = .19, 95% CI [.12, .26]. Instead, we
found no interaction between face and domain, F(1,
119) = .87, p = .35. Importantly, the three-way interaction
was signiﬁcant, F(1.82, 216.58) = 7.23, p = .001, h2p = .06,
95% CI [.02, .11]. Decomposing this interaction, we
found that a negativity bias in the face-context congruency eﬀect was qualiﬁed by the relevant domain, t
(238) = −3.56, p < .001, d = .23, 95% CI [.10, .36]. Thus,
in the trustworthiness domain we replicated the same
ﬁndings observed in Experiment 1. Face-context congruency (i.e. absolute diﬀerence between congruent
and neutral context) was signiﬁcant for both negative,
t(799) = 6.15, p < .001, d = .22, 95% CI [.15, .29], and
positive faces, t(799) = 2.79, p = .005, d = .10, 95% CI
[.03, .17], but the valence of the face moderated this
eﬀect signiﬁcantly, t(469) = 2.88, p = .004, d = .13, 95%
CI [.04, .22], such that the eﬀect was stronger on the
negative end. Instead, the moderating role of
valence on face-context congruency in the extroversion domain showed marginal and in the opposite
direction, t(469) = −1.84, p = .07, d = .09, 95% CI [−.01,
.18]. The congruency eﬀect was signiﬁcant for positive,
t(799) = 3.34, p = .001, d = .12, 95% CI [.05, .19], but not
for negative faces, t(799) = 1.20, p = .23, d = .04, 95% CI
[−.03, .11]. To clarify further our three-way interaction,
we also looked at the diﬀerence in the congruency
eﬀect observed across the two domains by considering positive and negative face separately. We found
that domain moderated signiﬁcantly the congruency
eﬀect for negative faces, t(456) = −4.03, p < .001, d
= .19, 95% CI [.10, .28], but not for positive faces, t
(456) = 0.44, p = .66, d = .02, 95% CI [−.07, .11].
These ﬁndings suggest that face-context congruency leads to diﬀerent eﬀects depending on the
relevant domain within which stimuli vary and are
to be judged. Replicating Experiment 1, a negativity
bias emerged on trustworthiness, such that threatening contexts inﬂuenced (negatively) the attribution of
trustworthiness to congruent faces more than reassuring contexts did. This, however, was not the case
when considering how sad and happy scenes
impacted introverted and extroverted faces, respectively. Rather, we found a non-signiﬁcant trend indicating that happy contexts inﬂuenced (positively) the
attribution of extroversion to congruent faces more
than sad contexts did on introversion. However, reassuring and happy contexts inﬂuenced equally the
attribution of positive traits suggesting thus the
absence of a positive evaluative asymmetry.

Experiment 3
In Experiment 1 we found a stronger integration when
the face and the context were congruent on the negative end (i.e. threatening contexts and untrustworthy
faces, as opposed to reassuring contexts and trustworthy faces). Experiment 2 replicated this ﬁnding
and showed its domain-speciﬁcity. Yet, one main limitation that prevented us from drawing conclusive
interpretations lay in the type of context stimuli used
in our procedure. Focusing on the threat-trust
domain, we realised that only threatening, but not reassuring contexts, portrayed scenes that were potentially
ascribable to the human action. For instance, we used
the image of a room covered with blood and a gun
with bullets to represent threatening contexts, while
pleasant landscapes with no human action-related
objects served as reassuring contexts. Under such conditions, only in the threatening contexts, facial stimuli
could be seen as responsible for the threat shown in
the background. Thus, the critical eﬀect (i.e. the diﬀerence in the impact of congruent vs. neutral contexts
on trustworthy and untrustworthy faces) could reﬂect
a mismatch in the humanity conveyed by either type
of context, which might, in turn, explain the higher
impact of threatening contexts in changing (negatively)
the level of trustworthiness attributed to congruent
facial stimuli. Corroborating this idea, Mattavelli et al.
(2021) recently found that face-context integration on
the attribution of trustworthiness is qualiﬁed by the
relationship that the perceiver establishes between
the face and the context. Namely, face-context integration is stronger when context stimuli represent
scenes that are potentially ascribable to target face
(e.g. a room covered with blood), than when stimuli
are just threatening (e.g. a tornado).
Experiment 3 was designed to address this issue.
The critical novelty introduced in this experiment
was the nature of the context stimuli. Because selecting context images ascribable to the human action
that could be symmetric on the threatening-reassuring continuum was no trivial task, we employed an
acquisition phase at the beginning of the main experiment. In this phase, participants were exposed to
eight context stimuli accurately selected via a pilot
test: four were selected to be (visually) threatening
and four to be reassuring. Unlike the context scenes
used in prior studies, here neither threatening nor
reassuring scenes referred to the human action.
Rather, each image was paired with eight sentences
(also pre-tested) describing either threatening or
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reassuring human actions. After this phase, participants learned that both threatening and reassuring
visual scenes were associated with a speciﬁc human
action.
We preregistered the entire protocol of the study
at OSF (https://osf.io/nd4w7)

Sample size determination
We determined our sample size based on an a-priori
power analysis conducted with the pwr::pwr.f2.test()
function in R. The critical eﬀect concerned the diﬀerence in the impact of congruent vs. neutral contexts
on trustworthy and untrustworthy faces. We decided
to base our analysis on a small eﬀect size d = .15. This
eﬀect was slightly smaller than the average eﬀect
found across our three prior experiments. At = .05
with a power = .90, the analysis suggested an overall
sample of 142 participants. Because we assumed that
the critical eﬀect could be conditional on participants’
ability to correctly learn whether the critical context
scenes are either threatening or reassuring, we
decided to slightly oversample with a 10% rate.

Method
Participants and procedure

One hundred and ﬁfty-four participants (62 females,
Mage = 28.16, SDage = 8.14) took part in the study via
Proliﬁc Academic. Participants were asked to participate in a study about face perception. Instructions
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informed them that in the ﬁrst phase they would
see a series of images of context scenes appearing
on the screen along with a sentence describing a
speciﬁc situation involving human beings. This
phase consisted of a single block of 32 trials, in
which eight visual context stimuli were paired with
eight sentences describing an action selected to be
consistent with the visual nature of the context stimulus (e.g. threatening scenes with threatening actions).
Each pair appeared four times with no time constraints: participants could proceed to the next trial
by pressing the spacebar. After this acquisition
phase, a memory test was administered. This test consisted of 8 trials, in which each context scene presented in the acquisition phase appeared
individually in the centre of the screen. For each
scene, participants were to indicate whether the sentence presented with that scene in the previous phase
described either a threatening or a reassuring human
action. Next, participants were presented with the
standard procedure adopted in our previous studies.
Across two consecutive blocks of 48 trials each, 12
trustworthy- and 12 untrustworthy-looking faces
appeared in 4 threatening, 4 reassuring, or 4 neutral
contexts (see Figure 5). Participants were asked to
rate each person on perceived trustworthiness using
a 7-point Likert scale (−3 = Untrustworthy; +3 = Trustworthy). Facial stimuli appeared in random order
without replacement. In each trial, either trustworthyor untrustworthy-looking faces could appear in two
out of four randomly extracted threatening,

Figure 5. At the top, two sample faces employed in Experiment 3, untrustworthy on the left and trustworthy on the right. At the bottom, three
samples of a face embedded into threatening, reassuring, or neutral grey background contexts (from the left).
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reassuring, or neutral contexts. Thus, each of the 24
face identities appeared four times in total, twice
with each class of context. No time limit was set
even though participants were kindly reminded to
provide their judgments as fast as possible.

Stimuli
Context and human actions. We conducted a pilot
test (N = 43, 30 females, Mage = 32.93, SDage = 13.47).
Participants were presented with 54 images of potential threatening and reassuring images taken from the
web and 36 sentences describing threatening and
reassuring scenarios. Because we wanted both
images and sentences to be high in conveyed threat
(reassurance) but low in reassurance (threat), we
asked participants to rate each stimulus on both
dimensions. To this aim, each stimulus was presented
followed by the questions “How threatening is this
scene (situation)?” (1 = not at all; 7 = extremely) and
“How reassuring is this scene (situation)?” (1 = not at
all; 7 = extremely).
The four threatening context scenes selected (i.e.
two parking areas (night image), an abandoned building, a lonely street (night image)) received an average
score of 4.83 (SD = 0.83) on threat, and of 1.69 (SD =
0.83) on reassurance. The four reassuring context
scenes (i.e. two parks (sunny image), a new room, an
elegant neighbourhood (sunny image)) received an
average score of 1.57 (SD = 1.03) on threat, and of
4.91 (SD = 1.62) on reassurance. There was a signiﬁcant diﬀerence between the two sets on threat and
reassurance, t(171) = 23.17, p < .001 and t(171) =
−25.49, p < .001. Instead the two did not diﬀer in
extremity on both their main dimension (i.e. threat
for stimuli selected to be threatening, reassurance
for stimuli selected to be reassuring), t(171) = −.56,
p = .574, and their secondary dimension (i.e. reassurance for stimuli selected to be threatening,
threat for stimuli selected to be reassuring), t(171) =
1.20, p = .230.
The four threatening human actions (i.e. “someone
molested some people”, “someone intimidated some
tourists”, “someone scared a child”, “someone
oﬀended an old man”) received an average score of
5.49 (SD = 1.26) on threat, and of 1.38 (SD = 0.80) on
reassurance. The four reassuring actions (i.e.
“someone helped an old lady”, “someone oﬀered
moral support to some kids”, “someone cheered up
some strangers”, “someone supported some guys”)
received an average score of 1.53 (SD = 0.99) on
threat, and of 5.47 (SD = 1.27) on reassurance. There

was a signiﬁcant diﬀerence between the two sets of
actions on threat and reassurance, t(171) = 33.18, p
< .001 and t(171) = −34.79, p < .001. Instead the two
did not diﬀer in extremity on both their main dimension, t(171) = .24, p = .809, and their secondary dimension, t(171) = −1.60, p = .111.

Faces. We employed the 24 computer-generated
identities (12 trustworthy, 12 untrustworthy) used in
Experiment 1a-2.
Results
Only one participant showed poor memory performance after the acquisition phase (less than 75% of
correct trials). In line with our pre-registered analytic
plan, we adopted the same set of analyses presented
in Experiment 1. The critical eﬀect was the absolute
impact of congruent contexts (as opposed to neutral
contexts) on the attribution of trustworthiness on
either trustworthy or untrustworthy faces.
We conducted a 2 (face: untrustworthy vs. trustworthy) × 3 (context congruency: congruent vs.
neutral vs. incongruent) ANOVA (see Figure 6).
Degrees of freedom and probability values have
been corrected whenever the assumption of sphericity has been violated. We did not ﬁnd a signiﬁcant
eﬀect of face, F(1, 153) = 0.09, p = .76. The eﬀect of
context congruency was signiﬁcant, F(2, 306) =
122.24, p < .001, h2p = .44, 95% CI [.38, 1.00]. Congruent
contexts made the trustworthiness scores more
extreme than both neutral, t(306) = 7.92, p < .001, d
= .45, 95% CI [.34, .57], and incongruent context, t
(306) = 15.64, p < .001, d = .89, 95% CI [.76, 1.03]. In
line with our expectations, the interaction was signiﬁcant, F(2, 306) = 9.33, p < .001, h2p = .06, 95% CI [.02,
1.00].
We decomposed this interaction by looking at the
direct contrasts between congruent, incongruent, and
neutral contexts across trustworthy and untrustworthy faces. Of interest for our investigation, comparing the impact of congruent vs neutral contexts
on untrustworthy vs. trustworthy faces yielded a signiﬁcant eﬀect, t(306) = 2.97, p = .003, d = .17, 95% CI
[.06, .28]. In line with prior studies, this eﬀect indicated
a stronger congruency eﬀect on the negative rather
than on the positive side of the trust-threat binomial.
There was no diﬀerence in the impact of congruent vs.
incongruent contexts on untrustworthy (vs. trustworthy) faces, t(306) = −1.24, p = .22, d = .07, 95% CI
[−.04, .18]. Comparing incongruent and neutral
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Figure 6. Results of Experiment 3.

context yielded a stronger eﬀect on trustworthy, relative to untrustworthy, faces, t(306) = 4.20, p < .001, d
= .30, 95% CI [.13, .35].
Importantly, the advantage in face-context integration for untrustworthy (vs, trustworthy) presented
in threatening (vs. reassuring) contexts was found
even in the absence of a baseline imbalance
between either type of face, t(191) = 1.07, p = .28.

General discussion
Across three studies, we extended previous ﬁndings
on face-context integration on the perception of
human trustworthiness by investigating the conditions under which such integration is more likely
to aﬀect trustworthiness attribution. Speciﬁcally, we
focused on face-context congruency. Face-context
congruency occurs when the face and the context
overlap with respect to (i) their signal value and (ii)
their valence (Righart & De Gelder, 2008). We assessed
face-context congruency as the absolute variation in
the attribution of trustworthiness to facial stimuli, by
comparing congruency on the positive vs. the negative extremes of the threat-trust domain. A stronger
congruency eﬀect was found in the two experiments
when the context matched the face on the negative
(vs. positive) extreme. Experiment 2 also proved that
this negativity eﬀect was unique of the threat-trust
domain. In fact, when happy/sad scenes (in place of
threatening/reassuring) were matched with extroverted/introverted faces (in place of untrustworthy/
trustworthy), the superior impact of negative, over

positive, face-context congruency faded away. Experiment 3 clariﬁed that the advantage in face-context
integration for the face and context stimuli belonging
to the negative end of the threat-trust domain was
still detectable when threatening and reassuring contexts were equally ascribable to the human action.
In unveiling how information derived from the
context is integrated into the perception of facial trustworthiness, our ﬁndings converge to the idea that contextual information might elicit cues that are functional
for the individual to “act upon” the embedded face.
Namely, context stimuli might serve as cues that
foster behavioural programmes (Darwin, 1872/1998;
Panksepp, 1998; Russell & Barrett, 1999), which in
turns produce consistent responses on stimuli of signiﬁcant value. In the case of simultaneous processing
of both contexts and faces, the context seems to
foster an adaptive response to the facial stimulus. Consistent with this idea is the negativity bias observed
across the three experiments for facial and context
stimuli manipulated along the threat-trust domain. As
far as we are aware, this is the ﬁrst study to show a
negativity bias in face-context integration and to
suggest that such an integration might follow an adaptive path. Moreover, we showed that negativity bias in
face-context congruency is not ubiquitous. Rather, it is
moderated by the speciﬁc domain cued by the stimuli
(and relevant for the ﬁnal dispositional attribution).
Thus, despite the signal value congruency between
sad contexts and introverted faces, such congruency
did not show stronger than the one operationalised
on the positive end (happy contexts and extroverted
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faces). If any, the congruency eﬀect showed stronger
on the positive end.
Experiment 3 also clariﬁed one important element
of confound in the interpretation of the stronger congruency on the negative vs. positive extreme of the
threat-trust domain. Namely, in Experiments 1–2, we
employed threatening contexts that could be attributed to the human action, whereas reassuring stimuli
were not. Thus, the negativity eﬀect observed in trustworthiness’ attribution could have simply reﬂected an
imbalance in the extent to which facial and contextual
stimuli matched in either condition: participants
might have inferred that untrustworthy-looking
faces were responsible for the threatening scene portrayed on the background, whereas the same inference was not possible in for trustworthy-looking
faces presented in reassuring scenes. In fact, recent
research documented that face-context integration
is encoded relationally by the perceiver: the stronger
the relationship established between the face and
the context, the higher the face-context integration
(Mattavelli et al., 2021). Experiment 3 neutralised
this imbalance and showed that, even when both
threatening and reassuring stimuli were conditioned
to be equally ascribable to the human action, a
superior congruency eﬀect on the negative end of
the threat-trust domain was found.
In supporting the importance of the context and its
congruency with the face, our results reconcile nicely
with an ecological account of person perception
(Gibson, 1977). One major pillar of Gibson’s theory is
that perception reﬂects the detection of behavioural
aﬀordances. Namely, it is the action that environmental
cues suggest in relation to the target that ultimately
aﬀects our response (Zebrowitz & Montepare, 2006).
To exemplify, one should take the image of an apple
as the target stimulus. If the apple appears in a fruit
basket, then the apple is likely to be approached.
However, if the same apple appears in the hand of
Snow White’s stepmother, the behavioural script
suggested by the relevant context might change dramatically. Likewise, context stimuli aﬀect face perception. The ecological account also posits that our
attunement to stimulus information produces overgeneralised and biased perception. Under this view, contextual visual scenes can reveal human features that
are adaptive to detect and therefore more likely to be
ascribed to individuals who seemingly possess similar
features. In its being erroneous, overgeneralisation
occurs because it is a less maladaptive error than the
one that might result from underestimating or failing

to respond to the stimulus (Hammond, 2007). In our
studies, overgeneralisation was measured as a diﬀerence in the attribution of dispositional characteristics
on a continuous scale. Future studies should explore
whether these eﬀects generalise on accuracy, recognition, and behaviour. For instance, one might
wonder whether untrustworthy faces processed in
threatening context are also more likely to foster physical avoidance by the perceiver.
This contribution is not free from limitations. One
concerns the nature of the facial stimuli, as we
employed only computer-generated faces. This was
done for two main reasons. First, we wanted to be consistent with the previous studies on face-context that
inspired the present investigation (Brambilla et al.,
2018). Second, this speciﬁc set of computer-generated
faces has the advantage to reduce familiarity with the
facial stimuli, as fewer facial features are available to
the perceiver to allow memory. This latter aspect was
particularly relevant for the paradigm we adopted in
the present set of studies, where the same face identity
could be presented in distinct context scenes.
However, we acknowledge that including only computer-generated faces prevent us from generalising the
current ﬁndings to real-world facial stimuli. We therefore call for future investigations to address this important issue. Moreover, the studies presented here were
always advertised as studies investigating face perception and, throughout the experimental procedure, participants received explicit instructions to judge the
person, whereas no emphasis was put on the
context. This was made to make the experimental procedure as comparable as possible with standard face
perception studies. Nonetheless, we might have minimised the role of the context scenes in aﬀecting dispositional attributions. Importantly, we found that even
under such counterproductive conditions, the nature
of the context scenes mattered for the dispositional
attributions made on the faces. Yet, we believe that
future studies should assess whether and how the
role played by the context in face-context integration
varies when the perceiver is not provided with cues
that might orient their attention toward the face.
Finally, critical readers might argue that the superior
impact of congruent contexts on untrustworthy faces
could be inﬂuenced by the fact that, in Experiments
1–2, untrustworthy faces were less extreme to start
with (i.e. comparison between the attribution of trustworthiness in the neutral contexts). Namely, such an
imbalance might imply that trustworthy faces have
less room to move upward in their trustworthiness
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rating (due to reassuring contexts). In acknowledging
this imbalance, we highlight two important points.
First, in both studies the evaluations of trustworthy
faces in neutral contexts, although more extreme
than their untrustworthy counterparts, were far from
ceiling. This means that participants had still room to
alter their evaluation of the trustworthy faces by
moving towards the positive end of the trustworthiness scale. Second, and perhaps more important, the
crucial eﬀect replicated successfully in Experiment 3,
where no initial imbalance between trustworthy and
untrustworthy faces was found.
In sum, our ﬁndings extend previous literature on
face-context integration by focusing on the impact of
such integration on attribution of trustworthiness. We
conﬁrmed that a privileged bond between the
domains of threat and trust exists, such that threatening contexts increase the attribution of untrustworthiness to untrustworthy faces. Signiﬁcantly, we added
that this face-context congruency is not observed ubiquitously on the extent of the threat-trust continuum
but it is characteristic of the negative extreme. This
latter ﬁnding speaks for an adaptive function of the
role of the context in aﬀecting face perception and dispositional attribution. Such an adaptive function was
further conﬁrmed by the fact that the same negativity
bias was not detectable when face-context congruency
was operationalised on a distinct domain. We therefore
conclude that, by conveying information of adaptive
signiﬁcance, contextual cues bias the attribution of
trustworthiness to facial stimuli by aﬀording speciﬁc
behavioural schemata that aﬀect human responses.

Notes
1. This approach is in line with the statistical design used in
prior studies on face-context integration (e.g. Brambilla
et al., 2018).
2. This was also tested empirically on a separate investigation. Ninety-nine participants (48 females, Mage =
29.33, SDage = 9.74) were asked to indicate the likelihood
with which they would say that a person would possess
the feature Y (e.g. being introvert) knowing that they also
possess the feature X (e.g. being sad). This question was
asked for the four pairs of dispositional features tested in
Experiment 2 (i.e. threat-untrustworthiness, reassurancetrustworthiness, sadness-introversion, happiness-extroversion). Participants answered on a scale from 0 to
100. We found that all the associations between each
pair of matched features were moderately-high (threatuntrustworthiness: M = 65.03, SD = 21.07; reassurancetrustworthiness: M = 58.36, SD = 19.94; sadness-introversion: M = 60.37, SD = 20.41; happiness-extroversion: M =
60.77, SD = 18.41).
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