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Temporal integration of bodies and faces: united we stand, divided we fall?
Maya Leckera, Roy Shovalb, Hillel Aviezera and Baruch Eitamb

aPsychology Department, Hebrew University, Jerusalem, Israel; bPsychology Department, University of Haifa, Haifa, Israel

ABSTRACT
Although most research in the field of emotion perception has focused on the isolated face, recent
studies have highlighted the integration of emotional faces and bodies. Regardless of instructions
to ignore it, incongruent emotional body context can automatically alter the categorization of
distinct and prototypical facial expressions. Previous work suggested that face–body integration
is rapid, automatic, and persists even after spatial misalignment of the two. However, the
temporal dynamics of face–body integration were never explored. Using a novel measure of
temporal visual integration, the current report examines the effect of introducing a temporal gap
between the body and face. When presented simultaneously, faces and bodies showed robust
integration: the face was strongly influenced by the information conveyed by the task-irrelevant
body. By contrast, when faces and bodies were presented with even the briefest temporal lag,
we failed to find evidence for integration of bodily and facial emotion cues. These main findings
were replicated across three experiments, and suggest that the integration between emotional
faces and bodies may be more fragile than previously assumed.
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Research in the field of emotion perception has long
been dominated by studies examining the perception
of isolated facial expressions. The isolated face held
centre stage, as it was considered to convey prototypi-
cal and discrete signals of basic emotion categories
(Ekman, 1993; Ekman & O’sullivan, 1988; Smith, Cottrell,
Gosselin, & Schyns, 2005; Van Der Schalk, Hawk, Fischer,
& Doosje, 2011). However, outside the lab, facial
expressions are typically embedded in context which
may affect their perception (Wieser & Brosch, 2012).

One prominent visual context that has been shown
to influence facial expression perception is the
emotional body. Accumulating research has shown
that when facial expressions appear with emotional
bodies the body context can alter the emotional cat-
egorization of the face, shifting distinct and prototypi-
cal facial expressions into different categories (Aviezer
et al., 2008; Aviezer, Trope, & Todorov, 2012; Meeren,
van Heijnsbergen, & de Gelder, 2005).

For example, when presented alone, or with a con-
gruent body context, a disgust face is typically per-
ceived as expressing disgust. Conversely, when that
same face is embedded within an incongruent anger
body context (see Figure 1) the majority of people cat-
egorize it as expressing anger (Aviezer et al., 2008).

The influence of the body occurs even though partici-
pants are requested to ignore the body and judge only
the emotion expressed by the face, suggesting that this
is the outcome of an unintentional (Aviezer, Bentin,
Dudarev, & Hassin, 2011) and very rapid (Meeren et al.,
2005) integration of visual information from the face
and body. Thus, different emotional bodies may alter
the perceptual experience of the exact same facial
stimulus (Aviezer et al., 2008; Aviezer et al., 2012).

Face–body integration across space and time

Even though body–face integration is a robust
phenomenon, its underlying mechanisms are yet
unclear. Beyond its seeming unintentional and ballistic
nature, evidence shows that body–face integration is
modulated, but not abolished, by spatial misalign-
ment of the face and the body (Aviezer et al., 2012;
Mondloch, 2012). Thus, the perceptual system seems
capable of binding simultaneously presented infor-
mation from the body and face—even when the
two are spatially separated. If so, it is tempting to
wonder about the perceptual system’s integration
abilities across other dimensions. Specifically, is it
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capable of sustaining and binding body–face infor-
mation across time?

Indeed, most, if not all, visual percepts that we are
conscious of involve a great deal of integration
across time—movies, for example, wouldn’t have
been such a success if that wasn’t the case. During
everyday perception, two or more sequentially
appearing stimuli may be interpreted by the mind as
a single whole figure (e.g., Brockmole, Wang, & Irwin,
2002; Hogben & Di Lollo, 1974). However, there is no
unanimity regarding the exact point at which the
mind decides that one “frame” has ended and
another one has begun. Thus, the duration in which
temporally separated visual information is integrated
into a single “perceptual moment” is unclear (Allport,
1968).

Rather than being fixed and fully determined, the
duration of perceptual integration has been found to
be surprisingly variable. For example, artificial patterns
(Hogben & Di Lollo, 1974; Visser & Enns, 2001) and
words (Forget, Buiatti, & Dehaene, 2010; but see
Jiang, 2004) have shown this duration to be less
than 100 ms. With regard to social stimuli, Anaki,
Boyd, and Moscovitch (2007) used faces segmented
into three horizontal parts—presented sequentially.
Using these sequentially presented segments, they
found robust inversion effects at short intervals (0–
200 ms)—comparable in magnitude to those found
with whole-face presentations. However, these inver-
sion effects were eliminated when the delay interval
was 700 ms.

This malleability in the duration of integration
suggests that other factors such as stimuli type or
task requirements may be involved in determining
the duration through which individual stimuli are inte-
grated over time (Forget et al., 2010). Hence, it is

difficult to predict the pattern of temporal body–face
integration in emotional stimuli. The primary goal of
the current work was therefore to examine the tem-
poral integration of emotion perception in a naturally
occurring “pair” of stimuli—faces and bodies (Brand-
man & Yovel, 2012).

Is the integration perceptual?

Accumulating evidence supports the notion that the
integration between faces and bodies is perceptual
by nature. For example, Aviezer et al. (2008) found
that the eye-scanning of emotional faces was altered
depending on the emotional body context. This
finding suggested that integration led to or was facili-
tated by changes in the mapping of facial expressions
induced early on by the emotional body. Support for
this assumption regarding early perceptual inte-
gration of the face and body was found by Meeren
et al. (2005). In that study, event related potentials
(ERPs) showed that incongruent face–body combi-
nations resulted in intensification of the P1 com-
ponent peaking around 100 ms after target
presentation.

While the aforementioned studies suggest a per-
ceptual change in the processing of the body-contex-
tualized faces, they share a common limitation.
Previous work examining the integration of emotional
faces and bodies has usually relied on forced-choice
semantic categorization tasks (e.g., Aviezer et al.,
2008; Aviezer et al., 2011; Kret, Stekelenburg,
Roelofs, & De Gelder, 2013; Meeren et al., 2005; Van
den Stock, Righart, & De Gelder, 2007). While useful
in demonstrating shifts in emotional categorization,
the use of semantic emotional labels may itself inter-
vene and shape the recognition of facial expressions

Figure 1. An example of the effect of context on emotion perception. A disgust face embedded in congruent (A) and incongruent (B)
context (stimuli examples from the set used in Aviezer et al., 2008).
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(e.g., Barrett, Lindquist, & Gendron, 2007; Russell,
1994).

In order to mitigate this limitation, the current
experiments measured face–body integration using
perceptual, rather than semantic, probes. Specifically,
instead of showing faces with bodies and then
asking participants to choose an emotional semantic
label that best described the face (e.g., “Angry”,
“Sad”, “Disgusted” etc.), we used visually presented
emotional faces as response options. We expected
that this face matching method would reduce the
use of explicit semantic labels and induce a more per-
ceptual judgment.

To summarize, the main goal of the current study
was to examine the perceptual integration of faces
and bodies across different durations of temporal
gaps. In order to examine this, we used a novel
measure of integration that stresses perception
rather than semantic processing (Firestone & Scholl,
2016). Across three experiments and using two differ-
ent methods we examined the influence of inserting a
temporal gap between the contextualizing body and
the face.

Experiment 1: temporal integration of facial
and bodily emotion cues time lag
manipulated between participants

Method

Participants
Seventy-nine undergraduate students from Colombia
University participated in the study (51 female).1 All
participants had normal or corrected-to-normal
vision, and had participated for course credit or
payment (20 NIS, about US$5). Participants were ran-
domly assigned to one of five conditions (14–18 sub-
jects in each group) that differed only in the length of
the time that elapsed between the presentation of the
bodily context and the face.

Stimuli
The stimuli used were emotional bodily contexts and
facial expressions. The bodily context pictures were
ones used by Aviezer et al. (2008) and depicted a
headless male body posing one of three emotions
(disgust, fear, or sadness). The disgusted body por-
trayed an individual in a repulsed pose holding a
pair of dirty underwear, the fearful body portrayed

an individual in a defensive pose while being threa-
tened from a gun, and the sad body portrayed an indi-
vidual in a drooped heartbroken pose standing next to
a grave (see Figure 2).

The target facial expressions were 27 male identi-
ties of head-only photographs expressing disgust,
fear, or sadness, taken from Ekman and Friesen’s
(1976) set. The emotional categories of target faces
and bodies were fully crossed.

Faces and bodies were presented on the screen so
that, when presented together, the face assumed its
natural position at the top of the body and formed a

Figure 2. Emotional contexts used in the current study: disgust
(A), fear (B), and sadness (C).
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seamless image of a whole person. Probes were 27
sets with three photographs each, presenting three
expressions (disgust, fear, or sadness) of the same indi-
vidual, taken from the Karolinska Directed Emotional
Faces pool (Lundqvist, Flykt, & Öhman, 1998).

Design and procedure
The experiment had a mixed design with Condition
(simultaneous, sequential), Emotion (disgust, fear,
sad) and Body–face congruency (congruent, incongru-
ent) as within participant factors, and Temporal lag (0
[sequential], 45, 75, 150, or 300 ms) as a between par-
ticipants factor.

The experiment was presented as a visual matching
task. We assumed that this framing would further
encourage participants to use perceptual rather than
conceptual knowledge while performing the task. Par-
ticipants were seated about 60 cm from the screen,
and completed a computerized task of matching
target facial expressions with a subsequent facial
expression probe. In each trial the target face was fol-
lowed by a mask (300 ms) and then by a fixation cross
(300 ms) (see Figure 3 for a trial outline). Next, the
three facial-expression probes were simultaneously
presented and participants were to choose which of
the probes best matches the target expression they

had just seen. The probes for each trial were face pic-
tures of the same male, posing three different facial
expressions. There were 27 such sets of probes, each
set featuring a different person. Note that the identity
of the target and probes always differed; hence, the
task required matching expressions beyond identities.
Three training trials (that were not analysed) were
administered before starting. The experiment
included two types of trials which were presented in
a randomized order: simultaneous and sequential.

Simultaneous trials
Simultaneous trials were identical for all the exper-
imental condition groups. These trials served as a
baseline to which the performance with lagged
sequential stimuli could be compared. During simul-
taneous trials, face and body images were presented
simultaneously at two different durations, 150 ms or
300 ms. They were then followed by a mask, a fixation
cross, and a facial expression question (see Figure 3(a)
for a schema of a simultaneous trial).

Two presentation times (150 ms and 300 ms) of the
baseline simultaneous trials were used in order to
equate presentation times of the body and of the
face with those in the sequential, lagged trials. Specifi-
cally, as seen in Figure 3(b), the sequentially presented

Figure 3. An illustration of the two trial types used in Experiments 1 and 2. (a) Simultaneous trial. Body and face were presented
together for 150 ms or 300 ms, each subject observed both durations. (b) Sequential trial. For the Sequential-0 ms trials the blank
screen was not presented but rather the facial expression immediately followed the bodily context.
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bodies always appeared for 150 ms and the sequen-
tially presented faces always appeared for 300 ms.
Accordingly, the 150 ms simultaneous baseline
equated the duration of the body in sequential trials,
while the 300 ms simultaneous baseline equated the
duration of the face in sequential trials. Note that we
did not expect the congruency effect (i.e., the accuracy
difference in simultaneously congruent vs. incongru-
ent stimuli) to differ in the 150 ms and 300 ms dur-
ations. Nevertheless, we included the 300 ms
simultaneous baseline in order to verify that the
basic congruency effect occurs in both durations.

Sequential trials
In the sequential trials the body and face images were
temporally lagged, with the duration of the lag differ-
ing between the five experimental between-partici-
pants groups (see Figure 3(b) for a schema of a
sequential trial). On these trials, a body was presented
for 150 ms and was followed by a blank screen for 0,
45, 75, 150, or 300 ms depending on the participant’s
condition (i.e., the Temporal lag factor). Then a face
was presented for 300 ms, followed by a mask, a fix-
ation cross, and the recognition probes, exactly as in
the simultaneous trials.

It is important to clarify the difference between the
Simultaneous and the Sequential-0 ms lagged trials. In
Simultaneous trials, the body and face were presented
togetherwhile in the Sequential-0 ms lag trials the face
appeared immediately after the body had disappeared,
with no blank screen between them. Overall in each of
the lag conditions, every participant completed 84
trials (three training trials, 27 simultaneous baseline
trials of 150 ms, 27 simultaneous baseline trials of
300 ms, and 27 sequential trials).

Results

Preliminary analysis of the simultaneous baselines
Before conducting the main analysis, we first exam-
ined the two simultaneous baselines that were used
within-subject (150 ms and 300 ms) and confirmed
that the congruency effect was virtually identical in
both baseline durations. A Congruency (congruent,
incongruent) × Presentation duration (150 ms,
300 ms) analysis was conducted with facial expression
percent accuracy rates as the dependent variable, and
confirmed a robust Congruency effect F(1,78) = 42.4, p
< .001, h2

p = 35. Overall recognition was

(unsurprisingly) higher with longer durations F(1,78)
= 21.8, p < .001, h2

p = 21, but most importantly there
was no Congruency × Presentation duration inter-
action F(1,78) = 0.13, p = .9, h2

p = .001. Thus, we can
safely conclude that the Congruency effect for simul-
taneous face–body stimuli was the same in both
150 ms and 300 ms durations.

For convenience and space limitations, the sub-
sequent main analysis was only conducted with the
150 ms simultaneous baseline. However, the same
ANOVA with the 300 ms simultaneous baseline
(instead of 150 ms) is reported in full in the Sup-
plemental material, with virtually identical results,
see Figure S1.

Main analysis
In order to examine the difference between simul-
taneous and sequential presentations, and to
additionally establish a baseline context effect of the
body on the face in each of the face emotion cat-
egories, a 2 (Condition: simultaneous, sequential) × 3
(Emotion: disgust, fear, sadness) × 2 (Body–face con-
gruency: congruent, incongruent) × 5 (Temporal lag
group) mixed ANOVA was run with facial expression
percent accuracy rates as the dependent variable

Table 1. Means and standard errors for accuracy performance in
Experiment 1.

Group

Simultaneous
(identical for all
conditions) Sequential

Mean SE Mean SE

Sequential-0 ms lag
Congruent 54.2 4.8 63.9 4.7
Incongruent 32.6 3.9 52.4 4.2
Congruency effect 21.5 6.2 11.5 7.1

45 ms lag
Congruent 49.0 4.7 58.8 4.6
Incongruent 45.8 3.8 59.5 4.1
Congruency effect 3.3 4.5 −0.7 3.7

75 ms lag
Congruent 61.7 4.5 72.2 4.5
Incongruent 39.2 3.7 63.9 3.9
Congruency effect 22.5 4.5 8.3 5.4

150 ms lag
Congruent 56.3 5.1 65.1 5.1
Incongruent 42.4 4.2 56.4 4.5
Congruency effect 14.0 8.9 8.7 5.1

300 ms lag
Congruent 50.9 5.1 51.6 5.1
Incongruent 40.4 4.2 61.1 4.5
Congruency effect 10.5 6.5 −9.5 8.1

Note: The results are presented in percentages. Chance level is 33%. For each
group (i.e., for each specific lag duration that was manipulated between
subjects), the results of the simultaneous and sequential conditions are pre-
sented across emotions, as well as the congruency effect for this condition
(calculated by subtracting the accuracy for incongruent stimuli from that for
the congruent stimuli).
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(with chance level equal to 33%, see Table 1 for all
means). Note that our “marker” of integration was
the face–body congruency effect, since it stems from
participants’ incidental use of task irrelevant body
information when classifying the face (i.e., integration).

A significant main effect for Condition was
detected F(1,74) = 65.75, p < .001, h2

p = .47, reflecting
a difference in accuracy between simultaneous and
sequential presentations. In addition, a main effect
for Congruency F(1,74) = 17.9, p < .001, h2

p = 20 was
found. Most importantly, a Condition × Congruency
interaction appeared F(1,74) = 10.53, p = .002, h2

p =
.13, indicating that the effect of congruency was
modulated by whether the presentation was simul-
taneous or sequential; specifically, the congruency
effect was statistically unreliable when a temporal
gap was presented. The 3-way Group × Condition ×
Congruency interaction was not significant F(4,74) =
.73, p = .54, h2

p = 04, and neither was the two-way
interaction between Group and Condition F(4,74) =
.65, p = .65, h2

p = 03. Finally, an Emotion × Congruency
× Condition was found: F(2,148) = 5.75, p = .004, h2

p =
07. That is, the effect of congruency that differed in
the simultaneous and the sequential presentations
was further qualified by the specific facial emotion
tested.

Baseline context effects with no temporal lag
As noted, the current paradigm used a facial
expression matching measure instead of the more
commonly used expression labels. In order to estimate
in more detail the baseline for the integration effect in
this paradigm, a further analysis was performed with a
3 (Emotion: disgust, fear, sadness) × 2 (Body–face con-
gruency: congruent, incongruent) × 5 (Temporal lag
group) mixed ANOVA. Note, we expected no effect
of the Group or interaction effect with the Group in
this new analysis, because the exact same baseline
was administered in all the groups. Specifically, the
groups differed in lag durations for sequential trials,
but the simultaneous presentation was identical for
all groups (hence, baseline). Hence, we predicted
that our baseline effect would simply replicate across
the five groups.

The results revealed an effect of Body–face con-
gruency, F(1, 74) = 27.63, p < .001, h2

p = 272, and a con-
gruency × emotion interaction, F(2, 148) = 14.2, p <
.001, h2

p = 161. Paired t-tests showed that the differ-
ence between congruent and incongruent body–

face combinations was significant for the disgust
faces, M congruent = 54.3 (SEM = 33) vs. M incongru-
ent = 40.9 (SEM = 29), t(78) = 3.06, p < .003. Similarly,
the difference between congruent and incongruent
face–body combinations was significant for the fear
faces, M congruent = 65.7 (SEM = 3) vs. M incongruent
= 34 (SEM = 25), t(78) = 7.5, p < .001. By contrast, sad
faces showed no significant difference between con-
gruent and incongruent body context, M congruent
= 43.7 (SEM = 37) vs. M incongruent = 45 (SEM = 23),
t(78) = .27, p > .7. As expected, the main effect of
the groups and interactions with the group were not
significant.

Effects of the temporal lag on face–body
integration
The main objective of this experiment was to test
visual temporal integration of emotional expressions
of the face and body. Since a significant baseline con-
gruency effect was found only for disgust and fear
faces, we focused the subsequent analysis of a tem-
poral lag’s impact on these facial emotions. If any-
thing, this selective and more stringent analysis
should increase the likelihood of obtaining significant
congruency effects in the various lag groups.

A 2 × (Emotion: disgust, fear) × 2 (Congruency: con-
gruent, incongruent) × 5 (lag group) mixed ANOVA
was run with all responses but for those in the simul-
taneous condition (of each of the five groups) as the
dependent variable. Although having much more
power and in contrast to the robust congruency
effect obtained with the baseline (simultaneously pre-
sented) face–body composites, this ANOVA revealed
no significant main effects of congruency F(1,74) =
1.8, p = .17, h2

p = 02, or lag group F(4,74) = 1.4,
p = .22, h2

p = 073. Further, no significant interactions
were found for the lag group × congruency F(4,74) = 2,
p = .10, η2p = 098, or for lag group × congruency ×
emotion F(4,74) = 1, p = .4, h2

p = 05.
Finally, in yet another attempt to increase sensi-

tivity for detecting congruency effects in the temporal
lag conditions, we grouped the emotions of disgust
and fear together and examined the difference
between congruent and incongruent combinations
in each of the temporal lag groups (see Figure 4).

With no significant lag group x congruency inter-
action is found, multiple comparisons may dramati-
cally inflate the chance of finding significant effects.
Nevertheless, paired t-tests showed no significant
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congruency effects for any of the temporal lag groups
(all p levels >.13). Needless to say, correcting these t-
tests for multiple comparisons using Bonferroni cor-
rection further distanced the results from significance.

To summarize, when disgust and fear faces were
simultaneously presented with bodies, robust con-
gruency effects were found, largely replicating the
effect found by Aviezer et al. (2008). Moreover,
finding such an effect when the dependent variable
has no labels further validates this effect as indexing
body–face integration, and hints to its perceptual
locus. By contrast, when the face and body did not
appear together the congruency effect was elimi-
nated, irrespective of the duration of the lag.

The specific lag intervals we used were chosen in an
attempt to cover a range of durations previously
reported in the literature (Anaki et al., 2007; Forget
et al., 2010; Hogben & Di Lollo, 1974; Visser & Enns,
2001). Nevertheless, we failed to find evidence for
integration within any of the durations. While it is
possible that temporal integration does occur with
specific lags not tested within the range we examined
(e.g., 100 ms) or with durations extending beyond the
range (e.g., 900 ms), this seems unlikely. If anything,
the briefest durations should have beenmost sensitive
to detect temporal integration.

The pattern of results we found above may seem
surprising, as even a minimal temporal gap was suffi-
cient to eliminate the robust effect of face–body inte-
gration. Furthermore, although a large decrement of
the congruence effect is already apparent when the
Simultaneous and Sequential-zero lag conditions are
compared, the data may also seem to suggest that

there is a hint of a bodily context effect and hence
integration, at least in that condition. Thus, we repli-
cated these conditions using a more sensitive within
participant version of the above experiment.

Experiment 2: temporal integration of facial
and bodily emotion cues time lag
manipulated within participants

Method

Participants
Participants were 44 undergraduate students (35
female) from the University of Haifa, with age range
18–58 years. All participants had normal or cor-
rected-to-normal vision, and had participated for
credit or pay (20 NIS, about US$5). We used a within
subject design so that each participant underwent
all the aforementioned lag durations.

Stimuli and procedure
The stimuli were the ones used in Experiment 1 and
were fully crossed. The procedure was similar to that
of Experiment 1 apart from using a pure within subjects
design. Also, in Experiment 1 the order of Simultaneous
(No-lag) and Sequential (Lagged) trials was randomized
while in this experiment lag durations were blocked
and the blocks themselves were randomized.

All participants underwent all the experimental
conditions (simultaneous-150 ms presentation,
sequential-0 ms lag, sequential-45 ms lag, sequential-
75 ms lag, sequential-150 ms lag, and sequential-
300 ms lag) with no indication that a block has

Figure 4. Results of Experiment 1. While the basic effect of context on expression identification was replicated when body and faces are
presented simultaneously, no evidence for visual integration of body and face was detected even when the stimuli were presented
sequentially, i.e., with no lag. Error bars depict 95% confidence intervals.
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ended/lag duration has changed. Each of the six
blocks included 27 trials so that together with
the three training trials each participant completed
165 trials. The order in which the experimental
blocks were presented was randomized between par-
ticipants and the trials within each block were ran-
domized among themselves.

Results

Overall, the findings replicated the results of Exper-
iment 1: integration was robust for simultaneous
faces and bodies but not for faces and bodies with a
temporal gap. A 3 (Face emotion: disgust, fear, sad)
× 2 (Body–face congruency: congruent, incongruent)
× 6 (Temporal lag: simultaneous, 0 ms-seq, 45 ms,
75 ms, 150 ms, 300 ms) ANOVA was run.

The results revealed a significant Congruency ×
Temporal lag interaction, F(5, 215) = 9.46, p < .001,
h2
p = 18, as well as a 3-way Emotion × Body–face Con-

gruency × Temporal lag interaction, F(10, 430) = 2.7, p
= .003, h2

p = 06, which we further examined with a sep-
arate Emotion × Congruence ANOVAs for each tem-
poral lag group.

Simultaneous presentation of body and face
Replicating Experiment 1, when the face and body
were simultaneously presented, the Emotion ×
Body–face congruency ANOVA revealed a significant
Body–face congruency effect F(1,43) = 32.19, p <
.001, h2

p = 43 and a significant Emotion × Body–face
congruency interaction F(2,86) = 7.69, p < .001, η2p =
.15. Paired t-tests for the disgust faces demonstrated
significantly higher accuracy for faces in congruent
(M = 61.3, SEM = 4.9) vs. incongruent combinations
(M = 36.3, SEM = 3.9), t(43) = 3.3, p = .001. Fear faces
showed a similar pattern of better recognition of
faces in congruent combinations (M = 75.7, SEM = 4.1)
vs. incongruent combinations (M = 31.4, SEM = 3.6), t
(43) = 7.2, p < .001. Finally, sad faces showed a similar
effect albeit it was notably weaker. Specifically, sad
faces in congruent combinations (M = 59, SEM = 4.9)
were better recognized than sad faces in incongruent
combinations (M = 45, SEM = 3.3), t(43) = 2.4, p = .01.

Sequential-no lag, 45 ms lag, 75 ms lag, 150 ms lag,
300 ms lag
Overall, no significant Body–face congruency effect or
Face emotion × Body–face congruency interaction

effects were found in the Sequential-no lag, 45 ms,
75 ms, and 300 ms (all p values > .1, all h2

p = 07; see
Figure 5 for the results collapsed over emotion). The
only exception was the 150 ms lag, where a significant
effect of emotion was found F(2,86) = 7.18, p < .001, h2

p

= 143, as well as a trend for a face emotion × con-
gruency interaction F(2,86) = 2.9, p = .056, η2p= .065.
Since this condition was the only one to show such
effects, we directly compared performance from sim-
ultaneous presentation to performance in 150 ms lag
duration.

In a within subject 2 (Condition: simultaneous,
150 ms lag duration) × 3 (Face emotion: disgust,
fear, sad) × 2 (Body–face congruency: congruent,
incongruent) ANOVA including only simultaneous
and 150 ms lag durations trials, the congruency × con-
dition interaction was significant, F(1,43) = 20.5, p <
.001, h2

p = 322, due to a significant difference in con-
gruency effects between simultaneous and sequential
presentations. Additionally, a significant 3-way con-
gruency × condition × emotion interaction was
found, F(2,42) = 8.6, p = .001, h2

p = 16. Paired t-tests,
showed that the interaction between emotion × con-
gruency (in the 150 ms lagged condition) resulted
from congruency effects appearing in the sad (p <
.008) but not in the disgust (p > .3) or fear (p > .5)
faces. However, even there the magnitude of the con-
gruency effect was much reduced compared to its size
when the faces and bodies were presented
simultaneously.

To summarize, replicating the main findings from
Experiment 1, when faces and bodies were simul-
taneously presented, facial emotion recognition was
strongly influenced by the face–body congruency. By
contrast, congruency effects were all but eliminated
when a temporal lag was introduced between the
face and body (i.e., they seemingly appeared in one
of two emotions and in one of five lag conditions).
Thus, even using a more sensitive design and a very
low statistical threshold (i.e., treating every significant
effect as real without correction for multiple compari-
sons), we failed to find substantial evidence that tem-
poral integration occurs for emotional bodies and
faces even over a minimal temporal lag.

As clearly seen in Figure 5, the main impact of the
temporal lag was to increase the facial expression
accuracy in the incongruent conditions. In other
words, the lag broke the integration between the
face and body and “released” participants from the
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perceptually confusing impact of the incongruent
body. Interestingly, the accuracy of congruent stimuli
presented simultaneously was not very different in
the simultaneous, versus sequential, condition.

Despite the clear pattern of results, Experiments 1
and 2 also suffer from several limitations. First, the
body–face integration was established using
emotional contexts that included emotional parapher-
nalia cues other than the emotional body (e.g., a threa-
tening gun, a dirty diaper etc.). Thus, we wished to test
the nature of temporal integration using emotional
bodies alone. Second, the facial expressions in Exper-
iments 1 and 2 were highly prototypical. Perhaps tem-
poral integration would be found if the faces were
more perceptually ambiguous, and thus susceptible
to the influence of the body. Finally, although the pre-
vious experiments involved non-semantic, “label-free”
tasks, they still may have driven participants into acti-
vating conceptual categories by using discrete
emotions as response options. In order to further mini-
mize the use of discrete categories, a purer perceptual
measure was needed. Therefore, in Experiment 3, the
discrete emotions probes were replaced by an expres-
sive morphed-face continuum.

Experiment 3: temporal integration of facial
and bodily emotion measured continuously

Method

Participants
Fifty undergraduate students from the Hebrew Univer-
sity participated in the study (31 female, age range
18–33). All participants had normal or corrected-to-

normal vision, and participated for course credit or
payment (20 NIS, about US5).

Stimuli
Emotional face–body targets were created using faces
(ADFES set; Van Der Schalk et al., 2011) and bodies
(BESST set; Thoma, Soria Bauser, & Suchan, 2013)
from standardized sets. For the body images we
selected eight prototypical fear expressions and
eight prototypical happiness expressions (see Figure
6). For the face images we selected four individuals,
with each identity expressing two emotions: prototy-
pical fear and happiness. These fearful and happy
faces were morphed to create emotionally-ambigu-
ous, fearful-happy (50%–50%) combinations using
Fantamorph modelling software.

The morphed faces and prototypical bodies were
presented on the screen so that when appearing
together, the face appeared at its natural position at
the top of the body and formed a seamless image of
a person. The probes consisted of four different sets;
each set consisted of five morphed images depicting
a single identity manipulated to portray a 5-levels con-
tinuum: from 100% fear (0% happiness) to 0% fear
(100% happiness) at increments of 25% (see Figure 6).

We purposely used fearful and happy faces—
emotions not crossed in the previous experiments
—in order to enhance the likelihood of finding a
temporal integration effect. Given that the faces are
highly similar to begin with, the use of expressions
that share many perceptual features such as anger
and disgust might have hampered with participants
ability to commit to one pole of the scale when the

Figure 5. Results of Experiment 2. Replicating the results of Experiment 1, a robust effect of bodily context on expression identification
was found (close to 30% difference in accuracy in the Simultaneous condition) and no evidence for visual temporal integration of body
and face was detected even when the stimuli were presented sequentially, i.e., with no lag. Error bars depict 95% confidence intervals.
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faces are contextualized (or lead them to respond
randomly). Presumably, by using two dissimilar proto-
typical facial expressions such as fear and happiness,
participants’ whose perception is influenced by the
body would be more likely to choose an emotion
portrayed by the opposite pole of the morph
continuum.

Design and procedure
In the current experiment participants were again
requested to match the probe face to the face they
have just seen (i.e., the target face) in a simultaneous
or a sequential presentation. As explained above,
and differing from the previous experiments, the
target face was a morph of two emotions, and the
probe faces created an affective continuum, ranging
between expressions of fear and happiness by the
same identity. Participants sat at a comfortable
viewing distance (about 60 cm) from a 21.5′′ LCD PC
screen, and completed a computer task. The task

included 16 trials that were presented sequentially,
with a fixed 1000 millisecond (ms) lag between
them. A trial consisted of a target face followed by a
300 ms mask and then by a 300 ms fixation cross.
Next, the five face probes (see Figure 7) were pre-
sented and participants were to choose which of the
five faces is most similar to the one they had just
seen (“1” being the most fearful face and “5” the hap-
piest face). The facial identity of the probes always
matched that of the target face. However, the
probes spanned a range of morphed expressions
between fear and happiness. Note, that the target
face was always equally weighted for emotional
valence (50% fear–50% happiness) hence the phys-
ically “correct” answer was always the equally
weighted emotional-cue probe.

The actual task included two blocks, one with Sim-
ultaneous trials and one with Sequential trials, with
zero additional lag between the body and the face.
Each block consisted of 16 trials presented in a

Figure 6. Examples of stimuli used in Experiment 3. (a) The same emotional-ambiguous face (50% fear–50% happiness cues) planted
on two prototypically fearful and happy bodies. (b) Test probes, in which the same facial-identity was manipulated to present (from left
to right) 100%, 75%, 50%, 25%, or 0% fear cues.
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counterbalanced order, and each subject completed
both the simultaneous and the sequential conditions.

During Simultaneous trials, face and body images
were presented together for 300 ms followed by a
mask, a fixation cross, and then the matching question
(see Figure 7(a)). The purpose of these Simultaneous
trials was to create a baseline level to which the
degree of integration in the Sequential lagged trials
could be compared. In this experiment, the dependent
variable was the frame chosen from the emotional
morph 100%, 75%, 50%, 25%, or 0% fear cues (or
0%, 25%, 50%, 75%, or 100% happiness cues, see
Figure 6(b)).

In the Sequential trials the body and face images
were presented separately and sequentially such
that the face immediately appeared once the body
had disappeared (Figure 7(b)). Thus, the only lag that
was in use was indeed “0” lag. We chose this lag
because it seemed plausible that it would constitute
the strictest test for testing if the lag obliterates the
face–body effect.

On these trials the body was presented for 150 ms
and the face was presented for 300 ms, followed by
the mask, the fixation cross, and the recognition
probes, exactly as in the Simultaneous trials.

Note that in order to equate the face presentation
time in both conditions (i.e., 300 ms), the body’s pres-
entation time is shorter in the Sequential condition.

When visual integration is concerned, shorter presen-
tation times of the leading stimulus may in fact
enhance the integration level (Di Lollo, 1977).

To summarize, on the basis of the findings from the
two previous experiments that showed the emotional
body and face integration failed to appear even when
faces were presented immediately after the disappear-
ance of the body, in the current experiment we com-
pared simultaneous to sequential presentation of
emotive bodies and faces. This factor was manipulated
within subjects so that each subject completed both
the simultaneous and sequential trials.

Results

Face-emotion matching scores (i.e., the degree and
direction of the deviation from the equally weighted
emotional cues probe) was used as the dependent
variable. It was calculated by taking the subject’s
response to each face with “1” indicating that the
face was perceived as most fearful, and “5” as the hap-
piest. A 2 (Body emotion: fear, happiness) × 2 (Con-
dition: simultaneous, sequential) repeated ANOVA
was conducted. A significant main effect of the
Emotion was found indicating that face-emotional
matching was influenced by the emotional expression
of the body with which the faces were paired. Specifi-
cally, faces on fearful bodies were judged as more

Figure 7. An illustration of two trials in Experiment 3. (a) Simultaneous trials in which the face and body were presented simul-
taneously, and served as a baseline; (b) Sequential trial in which the face was separated from the body.
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fearful (i.e., lower scores) than the exact same faces
appearing on happy bodies, F(1,49) = 10.99, p = .002,
h2
p = .183. Moreover, a significant interaction effect

was found indicating that the effect of the emotional
body was qualified by whether the faces and bodies
were presented simultaneously or sequentially, F
(1,49) = 4.78, p = .034, η2p = .089. Importantly,
planned contrasts showed that the simple effect of
body emotion was present only for simultaneous
figures (M fearful bodies = 2.85, SEM = 0.046 vs. M
happy bodies = 3.08, SEM = 0.052; t(49) = 3.94, p <
.001), but not for sequential figures (M fearful bodies
= 2.92, SEM = 0.39 vs. M happy bodies = 2.98, SEM =
0.35; t(49) = 0.978, p = 0.3).

Figure 8 shows the face matching bias, calculated
as the average subjects matching, minus the actual
value of the presented target face which was always
a 50% fear–50% happy morphed face. That is, more
positive scores indicate that the face was perceived
as happier, while more negative scores indicate that

the face was perceived as more fearful. As seen in
Figure 8, in the Simultaneous condition we observed
an integration effect, since a face that was presented
with a happy body was perceived as happier while a
face that was presented with a fearful body was per-
ceived as more fearful. However, in the Sequential
condition, we failed to find evidence for temporal inte-
gration, and the body did not systematically affect the
face perception. Note that in the sequential trials,
people are on average “correct” (i.e., close to zero),
but the large errors indicate a lack of consistent influ-
ence of the body on the matched face emotion.

Discussion

Perception of ambiguous facial expression is affected
by simultaneously presented, but not sequentially pre-
sented emotional bodily cues. Importantly, the current
study demonstrated that face–body integration was
evident even when the response mode involved

Figure 8. Results of Experiment 3. An effect of bodily context on facial expression identification was found when faces and bodies were
simultaneously presented but no evidence for temporal integration was found when faces and bodies were presented sequentially. The
graph presents emotional-body bias as deviations from the centre morphs that were 50% fearful–50% happy; negative values indicate
that the face was perceived as more fearful and positive values indicate a happier perceived face. For example, a score of 1 indicates
that the faces under this condition were rated on average as 75% happiness. Error bars represent diversity in responses (towards more
fearful or happier perception), that is 1 standard error. Note that the direction of bias and the greater variation in the sequential con-
dition shows lower consistency and potentially lesser impact of the emotion depicted by body.
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morph matching rather than discrete facial categories.
Thus, these findings provide further evidence for the
perceptual nature of the simultaneous integration of
faces and bodies. Nevertheless, this integration
effect was found only when the face and body were
presented simultaneously, and it was eliminated
when they were presented sequentially.

General discussion

We conducted three experiments to evaluate the tem-
poral integration of the face and body, that is, the
ability of the time-segregated emotional facial and
bodily expressions to create a unified figure. The
results of all three experiments established the follow-
ing conclusions. First, in support of previous claims,
the current results clearly show that bodies and
faces are integrated to a single percept when appear-
ing simultaneously (e.g., Aviezer et al., 2008; Meeren
et al., 2005). Moreover, the current results replicate
and extend previous findings by demonstrating per-
ceptual face–body integration using perceptual
matching probes instead of emotion word labels.

Second, and contrary to our initial expectations, we
found no evidence for body interference in perceiving
emotional faces once a minimal temporal lag was
introduced, that is when a face was presented
immediately following the disappearance of the
body (i.e., Sequential-zero lag conditions). We inter-
pret this as evidence that inserting a brief lag fractures
the integration between emotional bodies and faces
—although perhaps a purely descriptive conclusion
would be that when temporal lags are introduced
there is no interference from the body to the face.

The lack of evidence for temporal integration of
emotional cues in bodies and faces is striking on mul-
tiple accounts. First, given that the construction of
such a complex percept itself unfolds over time one
would intuitively expect that such visual information
would be at least temporarily stored. Second and
supporting the above intuition, visual integration
over far longer durations was documented to occur
for both artificial objects and face parts. Specifically,
temporal integration was found to occur for dur-
ations of up to 100 ms for dot patterns (e.g.,
Hogben & Di Lollo, 1974; Visser & Enns, 2001 and
letters (Forget, Buiatti, & Dehaene, 2010) and for
about 700 ms for facial elements of upright faces
(Anaki et al., 2007).

Third, the seeming lack of body–face temporal inte-
gration is surprising given claims that human bodies
(and faces) are privileged and automatically capture
attention. This should lead, among other things, to
them being integrated over longer durations (Visser
& Enns, 2001).

Although low-level perceptual explanations should
be further tested (such as dramatically shortening the
presentation time of the leading body; Di Lollo, 1977),2

we speculate that the lack of temporal integration we
discovered may be a function of the difference in the
inherent variability of emotional expressions com-
pared to the relative stability of other face cues
across time (Haxby, Hoffman, & Gobbini, 2000). In
our natural environments, emotional expressions are
dynamic and rapidly changing (e.g., Krumhuber,
Kappas, & Manstead, 2013; Van Der Schalk et al.,
2011), it may make little sense for our system to inte-
grate expressions over time because the person may
already be displaying a new signal/emotion. By con-
trast when the face and body are presented simul-
taneously, the perceptual system combines these
two cues into a single percept.

Intriguingly, this pattern seems quite different than
the one that was found in the spatial integration of
facial and body cues. Specifically, previous work has
shown that emotional spatial integration occurs
even when the face and body are spatially separated,
i.e., when the face is spatially misaligned with the body
(Aviezer et al., 2012; Mondloch, 2012. While spatial
integration in those studies was strongest when
faces and bodies were aligned: the emotional inte-
gration, albeit weakened, was robust enough to
survive the spatial break, despite the non-ecological
nature of the stimuli (Aviezer et al., 2012). Conversely,
the introduction of a temporal gap obliterated the
integration effect almost completely.

While our current results with temporal integration
suggest an essential difference from prior work on
spatial integration, it is important to note that our
methods were not identical. In the current study, the
integration was measured by various means of facial
perceptual matching while intentionally omitting
semantic labels. By contrast, the majority of previous
paradigms (including those showing spatial inte-
gration) have used a forced choice response method
with emotional labels (Aviezer et al., 2008; Aviezer
et al., 2011; Aviezer et al., 2012; Kret et al., 2013; Mon-
dloch, 2012; Van den Stock et al., 2007). The difference
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between these two methods may not be trivial. It is
possible that new tests for face–body spatial misalign-
ment, which use a more perceptual measure of
response, will also show a failure of integration.
Further, future attempts to demonstrate temporal
integration may succeed if responses are made
using the more classic semantic labelling task. These
issues remain to be tested in future research.

In conclusion, the current study suggests that the
process of face–body integration may be more
fragile than previously considered. Previous work
highlighted the perceptual nature of the integration
between the face and body (e.g., Aviezer et al., 2008;
Meeren et al., 2005). However, the clear divergence
of our results from temporal integration patterns
with perceptual stimuli such as faces (e.g., Anaki
et al., 2007) suggests that a different and more
elusive mechanism may be at work.

Notes

1. Unfortunately, some demographic forms were lost.
Based on available information, age is estimated to
range between 19 and 30 years.

2. One possibility that cannot be ruled out relates to the
differential effect of temporal lags on “lower” and
“higher” level perceptual operations. Specifically, tem-
poral lags have been shown to disrupt recognition per-
formance when the task demands “low-level” object
recognition (such as basic objects and shapes; Singer &
Kreiman, 2014), more than it disrupts “high-level” tasks
such as integrating facial parts. In our case the body–
face integration may have relied on, or may have
involved, more “low-level” processing, and hence
perhaps was not resistant enough to the interruption.
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