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EMOTIONAL REACTIONS
TO DYNAMIC MORPHED FACIAL EXPRESSIONS:
A NEW METHOD TO INDUCE EMOTIONAL CONTAGION

In the current study, we tested the utility of a new method developed to study emotional contagion
(i.e., the transfer of emotional states between people). Inspired by studies on emotional mimicry —
a process that has been postulated as one of the main mechanisms leading to emotional contagion,
we created a set of videos showing morphed facial expressions of happiness, sadness, and anger.
Following exposure to each video, participants rated their emotions. Our findings demonstrated
that the videos evoked congruent emotions in viewers, thereby supporting the notion that dynamic
morphed facial expressions may be effective “emotionally contagious” stimuli. Additionally, in
line with the previous studies and classic theories of emotional contagion, the displays of anger
evoked a complementary reaction of fear.

Keywords: emotional contagion; basic emotions; facial expressions of emotion; emotion-eliciting
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INTRODUCTION

For many years, researchers have studied the tendency for people to “catch”
the emotions of others. The process, often referred to as emotional contagion,
involves various mechanisms by which the emotional expression of one person
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— the sender — evokes a congruent emotional state in another person — the receiv-
er (Hatfield, Cacioppo, & Rapson, 1994). Two prime examples of such mecha-
nisms are emotional mimicry (i.e., the automatic imitation of the sender’s emo-
tional display by the receiver), and social appraisal (i.e., a more reflective pro-
cess by which the receiver integrates information derived from the sender’s emo-
tional expression into his/her own thoughts and feelings about the situation)
(Parkinson, 2011; Wrébel & Imbir, 2019).

Emotional contagion may be studied by means of a number of techniques.
For instance, participants may be exposed to a confederate who has been trained
to express target emotions (e.g., Barsade, 2002). Their emotional reactions may
also be studied in “real-world” contexts (e.g., leader—employee or teacher—
—student relationships; Houser & Waldbuesser, 2017; Johnson, 2008). These
methods, however, are challenging when investigating multiple emotions, be-
cause it might be difficult to create comparable experimental conditions (Kuhlen
& Brennan, 2013). Therefore, the majority of experimental studies on emotional
contagion rely on more standardized techniques, such as pictures or videos of
emotional displays (e.g., Lundgvist & Dimberg, 1995; Papousek, Schulter, &
Lang, 2009). Here, we take a closer look at these techniques and analyze their
limitations. We also compare these methods to the methods used in studies on
emotional mimicry. Building on this comparative analysis, we propose a new
type of visual stimuli that can be used in emotional contagion research and report
the results of a study that tested the utility of this new method.

Visual stimuli used in emotional contagion research

Early research on emotional contagion relied on videos in which senders
spontaneously recalled the happiest or the saddest events in their lives (Doherty,
Orimoto, Singelis, Hatfield, & Hebb, 1995; Hsee, Hatfield, Carlson, & Chemtob,
1990). For instance, Hsee et al. (1990) used two videos that lasted about 1:30
min and presented a man who described either his surprise birthday party or his
grandfather’s funeral. His spontaneous facial, postural, and vocal emotional ex-
pressions conveyed feelings corresponding to the recalled events.

Although those early videos facilitated laboratory research on emotional con-
tagion, they had a considerable disadvantage. Specifically, it was impossible
to determine whether participants reacted to the sender’s emotional displays or to
the recalled events. To address this limitation, Doherty (1997) developed three
videos that differed in terms of the emotionally expressive behavior of the sender
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(happy, sad, and neutral) and in terms of length (2:50, 3:55, and 3:05 min, re-
spectively) but were identical in terms of message content. The video-taped
woman, whose mood was induced with hypnotic suggestions, recited a scripted
fictitious message about the purpose of the study. The script, however, made the
videos unsuitable for other research (e.g., in which the scripted message inter-
fered with the cover story). To circumvent this problem, Wrébel (2016) devel-
oped two 1-minute videos without sound. Here, prior to the recording, a male
sender was primed with either happy or sad photographs and then, for the record-
ing, he was instructed to look into the camera and think about the happiest or the
saddest events in his life.

Importantly, in all of the aforementioned studies, the video-taped senders ex-
pressed target emotions in a recognizable way (as indicated by independent judg-
es’ ratings) and these emotions spread to viewers (as indicated by participants’
self-reported feelings). This demonstrates that 1-3-minute videos of spontaneous
emotional behavior are effective “emotionally contagious” stimuli. A closer
analysis, however, suggests that the utility of such “long” videos is limited by
two factors. First, they typically show either male or female senders and there-
fore the gender effects they might produce are difficult to control for. Second,
given that happiness and sadness are easier to induce and sustain in laboratory
settings than other emotions (Siedlecka & Denson, 2018), “long” videos usually
present only these two expressions. Therefore, it is difficult to determine whether
the effects of such videos are specific to the induced emotions or limited to the
valence dimension.

Papousek et al. (2009) addressed the second of the above issues by creating
a set of videos showing posed emotional displays. The set, referred to as the
Emotionally Contagious Films (ECOFs), consists of five silent videos (1:20 min
each) that show a female actress displaying sadness, fear, anger, happiness, and
neutral expression. The films are silent but the actress’s emotional expression is
extremely intense (e.g., intense weeping, hearty laugh, or aggressive behavior).
However, as no equivalent set of videos showing a male sender was developed,
the ECOFs do not solve the first of aforementioned problems. We believe that
this gap may be filled by using the methods inspired by studies on emotional
mimicry, that is, as already mentioned, a process considered one of the basic
mechanisms of emotional contagion.
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Visual stimuli used
in emotional mimicry research

Researchers studying emotional mimicry often rely on pictures or video clips
of basic emotional expressions (e.g., Hess & Blairy, 2001; van der Schalk et al.,
2011; Wingenbach, Brosnan, Pfaltz, Plichta, & Ashwin, 2018). Participants are
thus exposed to either static or dynamic emotional displays, while their facial
activity is measured with electromyography.

Compared to the videos used in emotional contagion research, video clips
used to study emotional mimicry are much shorter (from 1 to 5 s) and typically
present posed emotional displays. Therefore, they are easier to create and vali-
date than the “long” videos used in emotional contagion studies (i.e., a person in
a video does not have to sustain his/her emotional expression for several seconds
or minutes). As a result, the development of stimuli showing both female and
male senders displaying different emotions is less challenging. Moreover, “short”
videos enable researchers to compare the effects of multiple emotional expres-
sions, because the displays such stimuli present are relatively equivalent in terms
of the senders’ emotional behavior. For instance, while a “long” video showing
an angry sender may differ considerably from a “long” video showing a sad
sender (anger is expressed more intensively and represented by a wider reper-
toire of nonverbal signals than sadness), “short” video clips of these two emo-
tional expressions are quite comparable in terms of the senders’ facial actions.
One more advantage of the videos used in emotional mimicry research is that,
due to their brevity, they may be presented in a randomized sequence, which
makes studying the effects for multiple emotions easier (e.g., Sachisthal, Sauter,
& Fischer, 2016; Wingenbach et al., 2018).

The question remains whether such short videos are sufficient to produce
emotional contagion, which, as already mentioned, involves not only emotional
mimicry but also more reflective (and therefore slower) processes such as social
appraisal. A partial answer to this question can be provided by a few studies on
emotional mimicry that involved additional assessment of participants’ self-
-reported emotions (Hess & Blairy, 2001; van der Schalk et al., 2011; Sachisthal
et al., 2016). In general, these studies demonstrate that participants report feeling
emotions that correspond to those of the senders, but these effects are usually
rather weak, vary across different emotions, and are accompanied or even domi-
nated by the induction of complementary emotional states (e.g., fear in response
to angry displays). For instance, Hess and Blairy (2001) found clear evidence for
happiness and sadness contagion, but not for anger and disgust contagion (angry
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faces evoked repulsion/fear, whereas disgusted faces did not evoke any specific
emotion). It is possible that the lack of evidence for contagion in
the case of some emotional displays results from the fact that participants ex-
posed to videos that are too short do not have enough time to observe the
senders and therefore find it difficult to feel and absorb the target emotions. We
think that this problem can be solved by bridging the gap between emotional
contagion and emotional mimicry research — that is, by using videos of basic
emotions that last longer than a couple of seconds. We explore this possibility in
the current study.

The present study

The aim of this research was to test the utility of a new method developed to
study emotional contagion. Specifically, by integrating emotional contagion and
emotional mimicry research paradigms, we created a set of 35-second videos
based on displays of basic emotions shown by male and female senders.

In creating the videos, we applied morphing, that is, a computer technique
that generates smooth transitions between images. By gradually changing one
image into another, morphing allows for good control of the onset, duration, and
intensity of emotional displays. Importantly, this technique has already been
applied in studies on emotional mimicry (e.g., Achaibou, Pourtois, Schwartz, &
Vuilleumier, 2008), but the dynamic emotional expressions used in those studies
lasted no longer than 1:30 s, thereby posing the same problems as other “short”
videos used in emotional mimicry research. Here, as already mentioned, we de-
cided to create longer videos. At the same time, given that our stimuli did not
present spontaneous emotional behavior but morphed facial displays of basic
emotions, we assumed that, if too long, they might be boring to participants.
Therefore, we decided that 35 seconds would provide a good compromise be-
tween the two paradigms.

METHOD

Participants

A power analysis, using the G*Power 3 software (Faul, Erdfelder, Lang, &
Buchner, 2007), indicated that a sample size of 36 would provide power of .95 to
detect a medium-sized effect in a repeated measures ANOVA with four levels.
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Therefore, we recruited 40 participants (24 females; Mag = 21.62, SD = 2.08).
All of them were undergraduate psychology students who participated in the
study in exchange for course credit and provided written informed consent.

Stimuli

We used videos of happiness, anger, and sadness, because these three emo-
tions are most often studied in emotional contagion and emotional mimicry re-
search (see Wrobel, 2016, for a review). To create the videos, we used pictures of
two male and two female models taken from the Warsaw Set of Emotional Facial
Expression Pictures (WSEFEP; Olszanowski et al., 2015). The images were se-
lected on the basis of the facial action unit (AU) scores provided for each picture.
Specifically, we relied on AU12 (lip corner puller) for happiness, AU15 (lip cor-
ner depressor) for sadness, and AU4 (brow lowerer) for anger. In total, we creat-
ed 12 videos (4 senders x 3 emotional expressions).

Using FantaMorph 5.0 software, we synthesized dynamic emotional displays
gradually changing from a neutral expression to a happy, sad, or angry expres-
sion of the same face identity (see Figure 1). Each video began with a 2-second
static frame showing a neutral face that morphed into an emotional one within 3 s.
Once the expression reached the apex (i.e., full emotional display), it morphed
again (within the next 3 s) into a blended expression (50% neutral and 50%
happy/sad/angry). Next, it reached the apex again (after 3 s). These steps
were repeated four times. The last frame showed a static image of the blended
expression.

The videos were then analyzed with iMotions 7.0 software equipped with
AFFDEX algorithms (Stockli, Schulte-Mecklenbeck, Borer, & Samson, 2018).
The aim of this analysis was to test whether the transformations described above
had not obscured the emotional expressions of happiness, sadness, and anger.
The analysis demonstrated that the activity of critical action units (i.e., AU12,
AU15, and AU4, respectively) was still visible, thereby confirming that the mor-
phed faces displayed the intended emotions.
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Figure 1. Sample frames showing neutral emotional display (a), apex (b), and a blended emotional
expression (c).

Measures

To measure participants’ self-reported emotions, we used a modified Polish
version of the Differential Emotion Scale (DES; lzard, Doherty, Bloxom, &
Kotsch, 1974). The scale consists of twelve adjectives describing four emotions:
happiness (happy, cheerful, delighted), sadness (sad, downhearted, blue), anger
(angry, irritated, mad), and fear (anxious, fearful, tense). We measured fear in
addition to the three target emotions because, as already mentioned, angry dis-
plays may also evoke complementary emotional reactions. Participants rated the
extent to which they felt each state when watching each video using a scale rang-
ing from 1 (not at all) to 7 (extremely). In the current study, Cronbach’s as
ranged from .87 to .97.
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Procedure

Participants viewed 12 video clips presented on a computer screen. To avoid
any biased answers, we led them to believe that they would be making judgments
about other people. Each trial was preceded with a 2-second fixation cross and
followed by the self-reported emotions scale. To lend credence to the cover story
and minimize the risk of interference between the trials, participants answered
two filler questions about the likeability and competence of the presented person.
Additionally, to reduce learning effects, we presented both the videos and the
adjectives used to measure participants’ emotions in a random order.

RESULTS

To examine whether the emotional states reported by participants were con-
sistent with the emotions displayed by the senders, we conducted a series of re-
peated measures ANOVAs with four levels of self-reported emotions (happiness
vs sadness vs fear vs anger) separately for the three emotions displayed by the
senders. The analyses showed significant effects for happiness, F(3, 37) =
= 234.68, p < .001, n,* = .86, sadness, F(3, 37) = 42.96, p < .001, n,? = .52, and
anger, F(3, 37) = 12.62, p <.001, np? = .24 (see Figure 2).

Planned contrast comparisons (p < .05; contrast weights: +1, -1, 0, 0)
demonstrated that the videos evoked target emotions in the viewers. Specifically,
after being exposed to happy displays, participants reported significantly more
happiness (M = 5.02, SD = 1.18) than sadness (M = 1.36, SD = 0.62), anger
(M =1.39, SD = 0.46), and fear (M = 1.43, SD = 0.58). Exposure to sad displays
resulted in higher levels of sadness (M = 4.25, SD = 1.61), as compared to the
levels of happiness (M = 1.89, SD = 1.04), anger (M = 1.84, SD = 0.78), and fear
(M = 2.42, SD = 1.00). Finally, exposure to the senders’ anger resulted in feeling
significantly more anger (M = 3.32, SD = 1.56) than happiness (M = 1.83,
SD = 1.19) and sadness (M = 2.55, SD = 1.21). The levels of fear (M = 3.43,
SD = 1.48) induced by angry displays, however, were not significantly different
from the levels of self-reported anger.*

1 We also conducted a series of two-way repeated measures ANOVAs with participants’ self-
-reported emotions (happiness vs sadness vs fear vs anger) and the senders’ sex (male vs female) as
within-subjects factors to see if the effects of the senders’ displays were moderated by their sex.
The analyses demonstrated that: (1) happy female senders evoked slightly higher happiness (M =
= 5.32, SD = 1.01) than happy male senders (M = 4.72, SD = 1.54; (2) sad female senders evoked
slightly higher sadness (M = 4.45, SD = 1.75) than sad male senders (M = 4.04, SD = 1.69); and
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Figure 2. Participants’ self-reported emotions following exposure to the senders’ emotional displays.
Higher scores indicate more intense self-reported emotions. Error bars represent standard errors of
the mean.

DISCUSSION

In the current study, we tested the utility of a new method developed to in-
vestigate emotional contagion. Based on the comparison between studies on
emotional contagion and studies on emotional mimicry, we created twelve
35-second videos presenting happy, sad, and angry senders. Our results demon-
strated that the new videos were effective in inducing emotional contagion,
which may be attributed to two facts. First, as the videos were based on pictures
of basic emotions taken from a well-validated database (Olszanowski et al.,
2015), the expressions were genuine and unambiguous, which may have facili-
tated emotional contagion. Second, the videos were probably long enough to
provide the participants with sufficient time to feel the emotions displayed by the
senders.

It is important to note that, in line with the previous studies (Hess & Blairy,
2001; Lundgvist & Dimber, 1995) and with the classic model of emotional con-
tagion (Hatfield et al., 1994), exposure to angry senders resulted not only in

(3) angry male senders evoked slightly higher fear (M = 3.72, SD = 1.56) than angry female
senders (M = 3.14, SD = 1.54). The interpretation of these findings, however, is obscured by the
fact that the stimuli included only two female and two male faces. It is therefore not clear whether
the aforementioned differences were caused by the sex or individual facial features of the senders
(e.g., physical attractiveness; see Krolewiak & Wrobel, 2017).



100 MONIKA WROBEL, MICHAE. OLSZANOWSKI

a convergent emotional state (that is, contagion) but also in a complementary
reaction of fear. This suggests that exposure to anger triggered not only “mirror-
ing” of the senders’ expression (which was manifested by a convergent emo-
tional reaction), but also appraisal mechanisms. Specifically, participants may
have interpreted angry faces as threatening, which in turn evoked fear. This pat-
tern of results is in line with the theories holding that emotional contagion and
mimicry are not simple “reflex-like” phenomena but may be controlled by top-
-down processes (e.g., receivers’ interpretations) (Fischer & Hess, 2017; Wrobel
& Imbir, 2019).

At the same time, we should note that what our method adds to existing
techniques is that anger induced by angry senders was not dominated by fear but
the levels of these two emotional states were comparable. This finding seems
crucial here for two reasons. First, anger in general is very difficult to induce in
laboratory settings, especially when videos are used (Lobbestael, Arntz, & Wiers,
2008; Siedlecka & Denson, 2018). This suggests that our method provides an
alternative route to anger induction. Second, although previous studies have indi-
cated that anger is hardly ever imitated because it is a non-affiliative emotional
expression (see Fischer & Hess, 2017, for a review), our findings suggest that
exposure to anger may result in anger contagion when the video is long enough.

Some limitations of this study should also be acknowledged. First, as the
method we propose is new, we focused on only three emotions that appear in
emotional contagion and mimicry literature most frequently. Thus, the question
remains whether other basic emotions could also be induced in a similar way. We
therefore hope that future research will address this issue by examining the ap-
plicability of our method to other emotional displays. Second, when describing
their emotional reactions, participants rated the levels of only four emotions.
This was related to the fact that we used a within-subject design and thus, simi-
larly to studies on emotional mimicry, restricted the assessment to critical emo-
tional states. This enabled us to keep participants attentive and involved in the
study (Sachistal et al., 2016), but limited our conclusions to the four emotions we
measured. At the same time, though, it is possible that the videos evoked some
additional emotional reactions. Thus, caution is still warranted when interpreting
the current findings.

Overall, our study is the first to demonstrate that the videos showing mor-
phed dynamic expressions of basic emotions may induce emotional contagion.
By addressing the limitations of the “long” videos used in previous studies, our
method allows for studying the effects of multiple emotions displayed by both
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male and female senders. This seems to be a promising avenue for future re-
search on the transfer of emotional states between people.
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