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Abstract

According to the facial feedback hypothesis (FFH) one’s
own facial expressions have a corresponding impact on
the subjective experience of emotion. Inspired by Strack,
et al. [1] participants in the present study hold a wooden
stick between the teeth (forming a smile) or between the
lips (forming a sulky face) while rating humorous films. In
contrast to the FFH it was found that people scoring low
in emotional empathy rated humorous films as less funny
in a happy versus a sulky facial manipulation whereas
people high in emotional empathy did not differ between
the two facial manipulations. However, in Experiment 2
the “Voluntary facial action technique” [2] was applied in
which the participants were required to specifically smile
or frown to the different films. The results demonstrated
that participants low as well as high in emotional empathy
reacted as predicted by the facial feedback hypothesis. In
conclusion, emotional empathy is suggested to be related
to effects of facial feedback in some facial manipulations
but not in others.

Keywords

Facial manipulations, Emotional empathy, Facial feedback,
Facial expressions, Empathy

General Introduction

The facial feedback hypothesis states that the
expression of one’s own face has an impact on the
subjective experience of emotion [3-8]. The facial
feedback hypothesis can be traced back to Darwin
[9] who suggested expressed emotions to intensify
emotions and repression of emotional expressions
to reduce emotions. A study by Hennenlotter, et al.
[10] found additional support of the facial feedback

hypothesis since facial feedback was found to modulate
central circuitries of emotion in the brain.

Facial expressions have been suggested to have
an evolutionary origin and to be in part controlled by
biologically given affect programs [9,11-13]. There also
seems to be an inherent tendency to imitate human
facial expressions from the day we are born [14,15]
and this tendency has also been found in adults in
response to pictures of emotional facial expressions
[16-18]. Interestingly, it has been reported that people
not only imitate facial expressions, but they also report
themselves to experience a corresponding emotion
[16,17,19]. It has further been proposed that this
induction of emotion in the receiver could derive from
feedback from the receivers own facial expression and
that this emotional transfer may be involved in forming
empathic reactions referred as emotional empathy [20-
23].

To have emotional empathy is commonly described
as being able to become emotionally aroused on the
basis of the state of another [20,24,25]. Consistent
with the hypothesis that reactions in the facial muscles
are involved in empathic reactions, it has been found
that people rated to be high as compared to low in
emotional empathy spontaneously respond with more
distinct mimicking reactions when exposed to pictures
of emotional facial expressions [26-30]. This indicates
that the amount of activity in the facial muscles in
response to emotional facial expressions is related
to emotional empathy. In summary, several studies
indicate that there may be an intimate link between
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emotional empathy, activity in the facial muscles and
facial feedback.

To investigate if people with high as compared to
low emotional empathy differ in sensitivity to facial
feedback Andréasson and Dimberg [31] developed a
method inspired by Strack, Martin and Stepper [1].
The participants in the study by Strack, et al. [1] were
told that the researchers were developing tools for
handicapped people to be able to use the mouth instead
of the hand when writing. This was a cover story used
to conceal the true aim of the study. In one “happy”
condition, the participants held a pen between their
teeth. This led to contraction of the zygomaticus major
muscles, used when smiling. In one “sulky” condition,
the participants held a pen between their lips which
made it impossible to contract the zygomaticus major
muscles and further resulted in a sulky facial expression.
In this study participants were found to rate humorous
cartoons as funnier in the happy than in the sulky facial
condition.

Andréasson and Dimberg [31] wanted to simplify
the method used by Strack, et al. [1] without losing its
efficiency to prevent participants to see through the true
purpose of the study. First, as a cover story, they told
the participants that they wanted to measure amylase
in the saliva in the mouth with a wooden stick covered
with a web. In a happy condition, the participants held
the wooden stick between the teeth. Furthermore, in a
sulky condition, they held the wooden stick between the
lips. Second, the participants rated four short humorous
films with respect to funniness to get a measure of the
facial feedback effect. The procedure to rate films was
supposed to be less vulnerable to experimental demand
effects than asking the participants directly how they
felt. The underlying assumption was that the feedback
from the facial muscles in the happy condition would
influence emotion in a positive direction, which in turn
would lead to higher funniness ratings of the films.
In the sulky condition, the feedback was supposed to
influence the emotion in a negative direction, which
would lead to lower funniness ratings of the films.

The study by Andréasson and Dimberg [31] revealed
that there was an interaction effect between empathy
and the feedback conditions. This interaction effect was
due to the fact that the high empathic group tended
to react, although not significantly, in line with what
the facial feedback hypothesis predicts while the low
empathic group reacted significantly in the opposite
direction to the one proposed by the facial feedback
hypothesis. In Andréasson and Dimberg [31], a sample of
participants was divided at the median into two groups
with reference to scores on the Questionnaire Measure
of Emotional Empathy (QMEE). The procedure to divide
a sample of participants at the median with reference to
scores on the QMEE may not give sufficient difference
in emotional empathy between the two groups to
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differentiate emotional responses. Consequently,
this may be one explanation why the group with high
emotional empathy only tended to react in line with the
facial feedback hypothesis but did not reach statistical
significance in Andréasson and Dimberg [31].

The present experiments

Experiment 1 investigated if the results from
Andréasson and Dimberg [31] would be further clarified
if people with extraordinary high and low degree of
emotional empathy were compared.

Experiment 2 explores if the results from Andréasson
and Dimberg [31] and experiment 1 could be extended
to other types of facial manipulations. One technique
proved to induce corresponding feedback effects is “The
voluntary facial action technique” which was developed
by Dimberg and Soderkvist [2]. With this technique the
participants are specifically required to smile and frown.

Experiment 1

The aim of experiment 1 was to investigate if the
differences between people with high and low scores on
QMEE found in Andréasson and Dimberg [31] would be
further accentuated if people with extremely high and
low scores on the QMEE were selected and compared.
Furthermore, in order to achieve higher power to detect
differences between conditions, a within-subjects
design was used.

With reference to the results from the study by
Andréasson and Dimberg [31] the first hypothesis states
that there will be a reaction in line with what the facial
feedback hypothesis predicts for the group with high
emotional empathy. This means that the humorous films
will be rated as funnier in a condition with a wooden
stick between the teeth (happy condition) than in a
condition with a wooden stick between the lips (sulky
condition). With reference to the results from the study
by Andréasson and Dimberg [31], the second hypothesis
states that the group with low emotional empathy will
react in the opposite direction to the one suggested
by the facial feedback hypothesis. This means that the
humorous films will be rated less funny in a condition
with a wooden stick between teeth (happy condition)
than in a condition with a wooden stick between the
lips (sulky condition). Note however, that this later
prediction is not based in the theory of facial feedback
but is rather based in earlier empirical findings [31].

Method
Participants and questionnaire

A Swedish translation of the QMEE [32] of the
Questionnaire Measure of Emotional Empathy (QMEE)
developed by Mehrabian and Epstein [24] was used to
measure emotional empathy. In a review of empathy
measures, the QMEE was found to have sufficient validity
[33] which is also true for the Swedish version [28].
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To form groups with extraordinary high and low
emotional empathy, the participants were selected
from a large sample into two groups with reference to
scores on the QMEE. The mean QMEE rating was 69 (SD
= 15) for the 48 individuals in the high empathic group
and 7 (SD = 17) for the 48 individuals in the low empathic
group. Since females in general rate themselves higher
than males, the selection of participants to the high and
the low group was made separately for females and
males. The participants ranged in age from 18 to 32
years with a mean of 22 (SD = 2.4) and were rewarded
with a movie ticket.

Procedures and material

The participants were recruited by asking groups
of students to complete the Questionnaire Measure
of Emotional Empathy (QMEE) and to participate in an
experiment in which they would be exposed to films
while their physiological responses were going to be
measured.

In the experimental situation, the participants were
sitting on a chair with a distance of 2m from a TV. The
experimenter was sitting 1.5 m behind and 1 meter
beside the participant, out of the participant’s field of
vision.

Four humorous films from a Swedish TV-program
named “Losndsan” (“Detachable nose”) from 1975 were
used as stimuli. The films were 14, 23, 38 and 42 s long
and were shown on a 59 cm TV with a DVD-player. The
names of the films were: “Take off”, “Korv” (“Sausage”),
“Pingis” (“Table tennis”) and “Jukebox” and the orders
of the four films were balanced.

As a part of the cover story the participants were
informed that the purpose of the study was to examine
physiological responses while they were watching a

few short films. Further, the participants were told that
two different physiological responses were going to be
measured, skin conductance and the level of the enzyme
amylase in the saliva. Electrodes were attached to two
fingers of the left hand to measure skin conductance
and a wooden stick covered with a web was placed in
the mouth to measure amylase in the saliva. In actual
fact none of these measures was performed.

In the happy condition, the participants held a
wooden stick between their teeth and were told to keep
their lips away from the stick. This condition forced
the participants to contract facial muscles associated
with a smile at near to a maximum level. In the sulky
condition, the participants held a wooden stick between
their lips with the lips put forward. This condition made
it impossible to contract facial muscles associated with
a smile and gave a sulky expression. The experimenter
corrected the participant if necessary and demonstrated
the correct way to hold the stick. The two conditions are
illustrated in Figure 1.

After watching each film, the participants made a
mark on a 100 mm long line according to how funny they
thought the film was. The left end point of the scale was
“not funny” and the right end point was “very funny”.
The distance from the left end of the scale to the mark
was later measured with a ruler in millimeters in order
to transfer the marks on the scale to numerical values.

When the participants had made their mark on the
scale the next film was started by the experimenter.
The participants kept the wooden stick in their mouth
throughout the time they watched and rated the films.
The time to watch and rate the four films was less than
3 minutes. Hereafter the same four films were shown
again in the same order with a new wooden stick in the
other of the two positions in the mouth. Note that the

number 1.

Figure 1: lllustration of the happy (left) and the sulky (right) conditions. With kind permission from Springer Science+Business Media:
Journal of Nonverbal Behavior, Emotional empathy and facial feedback, 32, 2008, page 219, Per Andréasson and Ulf Dimberg, figure
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Figure 2: Mean funniness ratings (+SE) for the high QMEE-group and the low QMEE-group for the happy and the sulky condition.

orders of the films were balanced. After the fourth film
had been shown, the participants were interviewed in
order to find out if they had seen through the cover
story. Fourteen participants saw through the cover
story and were thus replaced with other participants.
After the interview, the participants were told about the
true purpose of the study.

Statistical analysis

An analysis of variance was performed with
emotional empathy (high or low) as between-subjects
factor and condition (happy or sulky) and trial as within-
subjects factors. To detect and estimate differences
between conditions for the high and the low empathic
group t-tests were conducted and effect sizes were
calculated. Cohen [34] proposes effect sizes (d) of 0.20,
0.50, and 0.80 to be interpreted as small, medium, and
large effects. An alpha level of 0.05 was used for all
statistical tests.

Results

The analysis of variance revealed an overall significant
main effect of condition in the opposite direction to the
one suggested by the facial feedback hypothesis F(1,94)
=4.45, p = 0.038 partial n2 = 0.045. There were no other
significant main or interaction effects in the analyses of
variance.

As can be seen in Figure 2, the first hypothesis was
not confirmed since the group with high emotional
empathy did not rate the films significantly funnier in
the happy condition than in the sulky condition, t(94) =
-0.30, p > 0.05, d = 0.05.
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However, as also can be seen in Figure 2, the second
hypothesis was confirmed since the group with low
emotional empathy rated the films as less funny in the
happy condition than in the sulky condition, t(94) =
-2,68, p < 0.05, d =0.35 (Figure 2).

Discussion

The first hypothesis which states that humorous
films will be rated as funnier in the happy condition
than in the sulky condition for the group with high
emotional empathy was not confirmed. The second
hypothesis, which predicted the group with low
emotional empathy to rate the humorous films as
funnier in a sulky condition than in a happy condition
was confirmed. Thus, the results from experiment 1
replicates the results from the study by Andréasson
and Dimberg [31] where a group with low emotional
empathy was found to react significantly contrary to
what the facial feedback hypothesis predicts. Note also
that the selection of people with extraordinary high
or low levels of emotional empathy did not generate
more distinct differences between the groups than the
median split did in Andréasson and Dimberg [31]. Thus,
the present selection procedure did not accentuate
possible reaction differences among high and low
empathic groups.

Interestingly, the present results showed that
the tendency among low empathic people to react
contradictory to what the facial feedback hypothesis
predicts, seems to be a reliable ability. Note, however,
that even if the phenomenon is reliable, we have so far,
no theoretical explanation to why low empathic people
should react in this way. It is therefore interesting that
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earlier studies have reported that people with low
versus high emotional empathy differ in spontaneous
facial reactions when exposed to pictures of emotional
facial expressions [26-30]. Even if it is not self-evident
that these spontaneous contractions of facial muscles
are comparable with manipulated facial expressions, as
used in the study by Andréasson and Dimberg [31] and
experiment 1, it is interesting to note that it has been
found that low empathic persons could react with a
tendency to smile when reporting negative feelings [29]
as well as when exposed to an angry facial expression
[30]. Together these findings may be interpreted as
meaning that low compared to high empathic people
differ in emotional reactions.

One could question whether the level of control of
the facial muscles is sufficient in experiment 1. However,
as can be seen in Figure 1, it is quite evident that the
manipulation with the wooden stick in the mouth does
not allow the participants in the high versus the low
empathic group to react differently with their facial
muscles. This means, that in the happy condition, it
was almost impossible to further contract the relevant
facial muscles. Furthermore, in the sulky condition, it
was impossible to contract the facial muscles involved
in a smile. Consequently, it does not seem likely that the
difference between the groups in experiment 1 could
be explained by different levels of facial muscle activity.

As discussed before in Andréasson and Dimberg [31],
one could argue that a better design would have been
to include a neutral group without a wooden stick in the
mouth, as a control group in experiment 1. However,
in such a “neutral” condition it would not have been
any control over spontaneously evoked facial muscle
activity, and it would consequently not be possible to
draw any conclusion from this condition.

In experiment 1, the emotional experiences of
the stimuli films were measured instead of asking
participants directly about their emotions. As mentioned
in the introduction a number of earlier studies indicate
that this indirect technique is an effective method
to measure the effect of facial feedback and there is
no reason to believe that this method should not be
effective in experiment 1.

However, there was no main effect of facial condition
in the direction proposed by the facial feedback
hypothesis in experiment 1. Even if the group with high
emotional empathy tended to reactin line with the facial
feedback hypothesis in the study by Andréasson and
Dimberg [31] there was no such tendency in experiment
1. This means that even if the facial manipulations in
some respects are similar to the facial manipulations
used by Strack, et al. [1], which reported facial feedback
effects in line with the facial feedback hypothesis, it
could after all be the case that the facial manipulations
used in experiment 1 and Andréasson and Dimberg
[31] are not effective enough to induce facial feedback
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effects in line with what the facial feedback hypothesis
predicts.

Nevertheless, there is one very interesting and
startling effect detected in experiment 1. That is,
identically to the results from Andréasson and
Dimberg [31], the group with low emotional empathy
reacted significantly in the opposite direction to the
one proposed by the facial feedback hypothesis. This
means that the results from Andréasson and Dimberg
[31] are replicable, and it demonstrates that the facial
manipulations used in experiment 1 and Andréasson
and Dimberg [31] are effective to induce facial feedback
effect in the low empathic group in exactly the opposite
way as proposed by the facial feedback hypothesis.

Experiment 2

In Andréasson & Dimberg [31] it was found some
support for the facial feedback hypothesis for the
high empathic group, but no such support was found
in experiment 1. Interestingly however, and contrary
to what the facial feedback hypothesis predicts, the
low empathic groups in both studies rated the films as
funnier with a sulky than with a happy facial expression.
Thus, these results could not overall be interpreted as
support for the facial feedback hypothesis but rather for
the opposite for the low empathic groups. The results
are also in contrast with the results from e.g., Strack, et
al. [1] who reported facial feedback effect in line with
the facial feedback hypothesis with facial manipulations
that at least in some respects were similar to the facial
manipulations used inAndréasson and Dimberg [31] and
experiment 1.

Note that the results from Andréasson and Dimberg
[31] and experiment 1 are in contrast not only with the
results from Strack, et al. [1] but also to a number of
earlier studies who have obtained support for the facial
feedback hypothesis [3,4].

Even if the group with high emotional empathy
tended to react in line with the facial feedback
hypothesis in Andréasson and Dimberg [31], there was
no such tendency in experiment 1. One could therefore
rather question if the facial manipulations used in these
two studies are effective enough to reliably induce
feedback effects in line with what the facial feedback
hypothesis predicts.

For instance, even if the technique used seems to
effectively manipulate relevant facial muscles, it could
still be the case that the facial manipulations did not
resemble naturally occurring facial muscle actions
and therefore were too artificial to form the basis for
feedback effects in line with what the facial feedback
hypothesis predicts.

A smile versus a frown as facial manipulations
has repeatedly been demonstrated to induce facial
feedback effects in line with what the facial feedback
hypothesis predicts [2,35-40]. One alternative method
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to induce facial feedback effects could therefore be to
use “The voluntary facial action technique” which was
developed by Dimberg and Soderkvist [2] and in which
they successfully induced corresponding facial feedback
effects by specifically using a smile versus a frown as
facial manipulations. This technique has also later been
successfully applied in further studies [41-43] and the
technique has also been used by other researchers
[44,45].

When using the “The voluntary facial action
technique” the participants are instructed to quickly
elevate their cheeks (increased zygomatic muscle
activity as when people smile) or to wrinkle their
eyebrows (increased corrugators muscle activity as
when looking angry) when exposed to different types
of visual stimuli.

One way to follow up the studies by Andréasson and
Dimberg [31] and experiment 1 could therefore be to
apply more established facial manipulations such as a
smile versus a frown to induce facial feedback and to do
this in an in other respects similar experimental setting
to the one used in Andréasson and Dimberg [31] and
experiment 1.

Consequently, in experiment 2, the participants, were
instructed to voluntarily elevate their cheeks or wrinkle
the eyebrows while seeing and rating how funny they
experienced films which they were exposed to. Based
on the results in earlier studies [2] it was predicted
that these facial manipulations should be effective to
induce a feedback effect in line with the facial feedback
hypothesis. Consequently, this would be demonstrated
as that the humorous films will be rated as funnier in
the happy condition (smile) than in the angry condition
(frown). Particularly, this effect should be more distinct
in the group high in emotional empathy. Based on the
empirical results obtained by Andréasson and Dimberg
[31] and experiment 1 the second question was if the
participants low in emotional empathy, even with an
alternative facial manipulation still would react in the
opposite direction to the one suggested by the facial
feedback hypothesis. In such case the humorous films
would be rated as less funny in the happy condition
than in the angry condition.

Method
Participants and questionnaire

The eighty-eight participants (43 males and 45
females) varied in age from 19 to 29 years with a mean
age of 22 (SD = 2.0). The participation was rewarded
with a movie ticket.

Scores on a Swedish translation of the Questionnaire
Measure of Emotional Empathy (QMEE) [32] were used
to divide the participants at the median into a high and
a low empathy group. The mean QMEE rating was 22
(SD = 24) for the 44 individuals in the low empathic
group and 52 (SD = 17) for the 44 individuals in the high
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empathic group. Since males in general rate themselves
lower than females do, the division into high and low
groups at the median were made separately for males
and females.

Procedures and material

The procedure and material in experiment 2 was
the same as in experiment 1 but with the following
exceptions.

As a cover story the participants were told that the
purpose of the study was to examine physiological
responses while they were watching a few short films
and that changes in their sweat gland activity of the
fingers were going to be measured. Furthermore, the
participants were told that earlier studies have revealed
that activity in different types of muscles could affect
sweat gland activity in the hands. Consequently,
electrodes were attached to two fingers of the left
hand. This “measure” was a part of the cover story and
not performed in actual fact. An interview after the
experiment revealed that 10 participants saw through
the cover story and were thus excluded from the
experiment.

The participants were randomly assigned to start
with a happy or an angry facial manipulation. In
accordance to “The voluntary facial action technique”
[2] the participants were instructed to either lift the
corners of the mouth or to lower their eyebrows when
watching and rating the films.

These positions forced the participants to contract
the facial muscles associated with either a smile (happy
condition) or with a frown (angry condition). The
experimenter demonstrated the correct way to hold the
facial muscles and corrected the participant if necessary.

Statistical analysis

An analysis of variance was performed with condition
and trial as within subject’s factors and emotional
empathy as between subjects’ factor. To detect and
estimate differences between conditions for the high
and low empathic group t-tests were conducted and
effect sizes were calculated. According to Cohen
[34] effect sizes (d) of 0.20, 0.50, and 0.80 are to be
interpreted as small, medium, and large effects. The
alpha level 0.05 was used for all statistical tests.

Results

The analysis of variance indicated an overall
significant main effect of condition in the direction
suggested by the facial feedback hypothesis F (1,86) =
14.19 p < 0.001 partial n* = 0.14. There were no other
significant main or interaction effects in the analyses of
variance.

As illustrated in Figure 3, the prediction for the high
QMEE-group was confirmed since they rated the films
significantly funnier in the happy condition than in the
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angry condition t(86) = 2.14, p < 0.05 with an effect size
at a small level (d = 0.31). Note also that even the low
QMEE-group rated the films significantly funnier in the
happy than in the angry condition, t(86) = 3.18, p < 0.05
and the effect size was at a medium level (d = 0.50), see
Figure 3.

Discussion

As predicted the group with high emotional empathy
rated the stimulus films as funnier with a happy
than with an angry manipulated facial expression.
Interestingly, it was found that even the group with low
emotional empathy rated the stimulus films as funnier
with a happy than with an angry facial expression. Thus,
the group with high as well as low emotional empathy
reacted in line with the facial feedback hypothesis.

General Discussion

The results from experiment 2 are in sharp contrast
to the results from the studies by Andréasson and
Dimberg [31] and experiment 1. In these two studies
people with low emotional empathy were found to
react in the opposite direction to the one predicted
by the facial feedback hypothesis. On the other hand,
people with high emotional empathy tended to
react as predicted by the facial feedback hypothesis
in Andréasson and Dimberg [31] but it was no such
tendency in experiment 1 in the present study. As
was proposed in the introduction, this may be taken
as an indication for that the facial manipulations used
in these studies are not effective enough to reliably

induce consistent facial feedback effects. Furthermore,
as pointed out in the introduction the main difference
between experiment 2 and Andréasson and Dimberg
[31] and experiment 1 was the facial manipulations.
That is, in accordance with the Voluntary facial action
technique [2] the participants in experiment 2 were
instructed to either lift the corners of the mouth (happy
condition) or to lower their eyebrows (angry condition)
whereas in the other two studies the participants
either had a wooden stick between their teeth (happy
condition) or between their lips (sulky condition).
Thus, one critical difference with experiment 2 was the
manipulation of the brows. The lowering of the brow is
controlled by the corrugators supercilii muscle and it is
a well known fact that an increased activity in this facial
muscle is intimately related to negative expressions
[46] and negative emotional reactions [47,48]. As also
mentioned in the introduction, earlier research has
demonstrated that the voluntary contraction of this
muscle effectively induces negative facial feedback
effects [2,36,38,39] and particularly when this effect is
contrasted to the positive effects induced when smiling
(contracting the zygomatic major muscle). Itis therefore
important to note that these manipulations effectively
induced facial feedback effects in line with what the
facial feedback hypothesis predicts and that this is true
for people low as well as high in emotional empathy. In
conclusion, emotional empathy seems to be related to
the facial feedback effect in some facial manipulations
but not in others. Why emotional empathy is crucial for
the facial feedback effect in some facial manipulations

50 -
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Mean funniness
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Figure 3: Mean funniness ratings (+SE) for the high QMEE-group and the low QMEE-group for the happy and the angry condition.
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but not in others is not specifically clear or can be
concluded from results obtained in the present paper.
However, note that there was no consistent overall
support for the facial feedback hypothesis with the
manipulations used in Andréasson and Dimberg [31]
and experiment 1 in the present study. Thus, even if
the facial manipulations applied in those studies in
some respects resemble the facial manipulations used
by Strack, et al. [1] it could still be the case that some
subtle methodological differences, such as the facial
manipulation with a wooden stick rather than with a
pencil [1], did not result in a natural facial configuration
which was able to form the basis for feedback effects
in line with the facial feedback hypothesis. Thus, even
if the facial manipulations used by Strack, et al. [1] on
one level look as artificial as that in experiment 1 and
Andréasson and Dimberg [31] it nevertheless resulted
in feedback effects in line with what is predicted by the
facial feedback hypothesis.

In a replication report [49] regarding the study from
Strack, et al. [1], with 17 different laboratories, it was
concluded that all laboratories reported confidence
intervals that overlapped with zero. This indicates that
the feedback effect reported in Strack, et al. [1] seems
to be difficult to replicate. On the other hand, it has
been suggested [50] that the Facial Feedback effect
was eliminated in the replication studies because the
participant felt observed when they were filmed in the
experimental settings.

In a study by Soderkvist, et al. [43] it was found that
the feedback effect from a smile versus a frown is equally
strong. Furthermore, it was found that the feedback
effect was only present when the facial action was
incongruent with an induced emotion. For experiment
2 in the present study this would indicate that the facial
feedback effect comes from the frown since the stimuli
(humorous films) had a positive valence.

Andréasson and Dimberg [31] suggested emotional
empathy to be one possible key to understand individual
differences in effects of facial feedback. With reference
to the results from the present experiments it could be
added that this is true for some facial manipulations
such as used in, Andréasson and Dimberg [31] and
experiment 1, but not in general.

Author Note

This study was supported by grants to Ulf Dimberg
from The Swedish Research Council and The Bank of
Sweden Tercentenary Foundation.

References

1. Strack F, Martin LL, Stepper S (1988) Inhibiting and
facilitating conditions of the human smile: A nonobtrusive
test of the facial feedback hypothesis. J Pers Soc Psychol
54: 768-777.

2. Dimberg U, Séderkvist S (2011) The voluntary facial action
technique: A method to test the facial feedback hypothesis.
J Nonverbal Behav 35: 17-33.

Andréasson and Dimberg. Int J Psychol Psychoanal 2023, 9:065

3. Adelmann PK, Zajonc RB (1989) Facial efference and the
experience of emotion. Annu Rev Psycho 40: 249-280.

4. Coles NA, Larsen JT, Lench HC (2019) A meta-analysis of
the facial feedback literature: Effects of facial feedback on
emotional experience are small and variable. Psychol Bull
145: 610-651.

5. Cornelius RR (1996) The science of emotion: Research
and tradition in the psychology of emotions. Prentice-Hall,
Inc.

6. Matsumoto D (1987) The role of facial response in the
experience of emotion: More methodological problems and
a meta-analysis. J Pers Soc Psychol 52: 769-774.

7. Mclintosh DN (1996) Facial feedback hypotheses: Evidence,
implications, and directions. Motiv Emot 20: 121-147.

8. Soussignan R (2002) Duchenne smile, emotional
experience, and autonomic reactivity: A test of the facial
feedback hypothesis. Emotion 2: 52-74.

9. Darwin C (1872) The Expression of emotions in animals
and man. Murray.

10. Hennenlotter A, Dresel C, Castrop F, Ceballos-Baumann
AO, Wohlschlager AM, et al. (2009) The link between
facial feedback and neural activity within central circuitries
of emotion - New insights from Botulinum toxin-induced
denervation of frown muscles. Cereb Cortex 19: 537-542.

11. Ekman P (1973) Cross-cultural studies of facial expression.
Academic press, New York, USA, 169-222.

12.1zard CE (1977) Human emotions. Plenum.

13. Tomkins S (1962) Affect imagery consciousness: Volume I:
The positive affects. Springer publishing company.

14.Field TM, Woodson R, Greenberg R, Cohen D (1982)
Discrimination and imitation of facial expression by
neonates. Sci 218: 179-181.

15. Meltzoff AN, Moore MK (1977) Imitation of facial and
manual gestures by human neonates. Sci 198: 75-78.

16. Dimberg U (1982) Facial reactions to facial expressions.
Psychophysiol 19: 643-647.

17.Dimberg U (1988) Facial electromyography and the
experience of emotion. J Psychophysiol 2: 277-282.

18. Dimberg U, Thunberg M, Elmehed K (2000) Unconscious
facial reactions to emotional facial expressions. Psychol Sci
11: 86-89.

19. Lundqvist LO, Dimberg U (1995) Facial expressions are
contagious. J Psychophysiol 9: 203-203.

20. Davis M (1996) Empathy: A social psychological approach.
Boulder, Colorado. Westview Press, NewYork, USA.

21.Hsee CK, Hatfield E, Carlson JG, Chemtob C (1990) The
effect of power on susceptibility to emotional contagion.
Cogn Emot 4: 327-340.

22.Levenson RW, Ruef AM (1992) Empathy: A physiological
substrate. J Pers Soc Psychol 63: 234-246.

23. MacDonald A (2003) | feel your pain (and joy): New theories
about empathy. Brain Work 13: 1-3.

24.Mehrabian A, Epstein N (1972) A measure of emotional
empathy. J Pers 40: 525-543.

25. Jackson PL, Meltzoff AN, Decety J (2005) How do we
perceive the pain of others? A window into the neural
processes involved in empathy. Neuroimage 24: 771-779.

26.Dimberg U, Andréasson P, Thunberg M (2005) Empathy

e Page 8 of 7 e



https://doi.org/10.23937/2572-4037.1510065
https://www.annualreviews.org/doi/10.1146/annurev.ps.40.020189.001341
https://www.annualreviews.org/doi/10.1146/annurev.ps.40.020189.001341
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fbul0000194
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fbul0000194
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fbul0000194
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fbul0000194
https://psycnet.apa.org/record/1996-97076-000
https://psycnet.apa.org/record/1996-97076-000
https://psycnet.apa.org/record/1996-97076-000
https://pubmed.ncbi.nlm.nih.gov/3572738/
https://pubmed.ncbi.nlm.nih.gov/3572738/
https://pubmed.ncbi.nlm.nih.gov/3572738/
https://psycnet.apa.org/record/1996-06988-002
https://psycnet.apa.org/record/1996-06988-002
https://psycnet.apa.org/doiLanding?doi=10.1037%2F1528-3542.2.1.52
https://psycnet.apa.org/doiLanding?doi=10.1037%2F1528-3542.2.1.52
https://psycnet.apa.org/doiLanding?doi=10.1037%2F1528-3542.2.1.52
http://darwin-online.org.uk/content/frameset?pageseq=1&itemID=F1142&viewtype=texthttp://darwin-online.org.uk/content/frameset?pageseq=1&itemID=F1142&viewtype=text
http://darwin-online.org.uk/content/frameset?pageseq=1&itemID=F1142&viewtype=texthttp://darwin-online.org.uk/content/frameset?pageseq=1&itemID=F1142&viewtype=text
https://academic.oup.com/cercor/article/19/3/537/429135
https://academic.oup.com/cercor/article/19/3/537/429135
https://academic.oup.com/cercor/article/19/3/537/429135
https://academic.oup.com/cercor/article/19/3/537/429135
https://academic.oup.com/cercor/article/19/3/537/429135
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1408953
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1408953
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=1659333
https://books.google.co.in/books/about/Affect_Imagery_Consciousness.html?id=WIpgNerqaIkC&redir_esc=y
https://books.google.co.in/books/about/Affect_Imagery_Consciousness.html?id=WIpgNerqaIkC&redir_esc=y
https://www.science.org/doi/10.1126/science.7123230
https://www.science.org/doi/10.1126/science.7123230
https://www.science.org/doi/10.1126/science.7123230
https://www.science.org/doi/10.1126/science.198.4312.75
https://www.science.org/doi/10.1126/science.198.4312.75
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-8986.1982.tb02516.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-8986.1982.tb02516.x
https://psycnet.apa.org/record/1989-28675-001
https://psycnet.apa.org/record/1989-28675-001
https://journals.sagepub.com/doi/10.1111/1467-9280.00221
https://journals.sagepub.com/doi/10.1111/1467-9280.00221
https://journals.sagepub.com/doi/10.1111/1467-9280.00221
https://psycnet.apa.org/record/1996-25756-001
https://psycnet.apa.org/record/1996-25756-001
https://www.taylorfrancis.com/books/mono/10.4324/9780429493898/empathy-mark-davis
https://www.taylorfrancis.com/books/mono/10.4324/9780429493898/empathy-mark-davis
https://www.tandfonline.com/doi/abs/10.1080/02699939008408081
https://www.tandfonline.com/doi/abs/10.1080/02699939008408081
https://www.tandfonline.com/doi/abs/10.1080/02699939008408081
https://psycnet.apa.org/doiLanding?doi=10.1037%2F0022-3514.63.2.234
https://psycnet.apa.org/doiLanding?doi=10.1037%2F0022-3514.63.2.234
https://onlinelibrary.wiley.com/doi/10.1111/j.1467-6494.1972.tb00078.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1467-6494.1972.tb00078.x
https://www.sciencedirect.com/science/article/abs/pii/S1053811904005208?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1053811904005208?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1053811904005208?via%3Dihub
https://psycnet.apa.org/doiLanding?doi=10.1037%2F0022-3514.54.5.768
https://psycnet.apa.org/doiLanding?doi=10.1037%2F0022-3514.54.5.768
https://psycnet.apa.org/doiLanding?doi=10.1037%2F0022-3514.54.5.768
https://psycnet.apa.org/doiLanding?doi=10.1037%2F0022-3514.54.5.768
https://psycnet.apa.org/record/2011-01953-002
https://psycnet.apa.org/record/2011-01953-002
https://psycnet.apa.org/record/2011-01953-002

DOI: 10.23937/2572-4037.1510065

ISSN: 2572-4037

and facial reactions to facial expressions. Psychophysiol
42: s50.

27.Dimberg U, Andréasson P, Thunberg M (2011) Emotional
empathy and facial reactions to facial expressions. J
Psychophysiol 25: 26-31.

28.Dimberg U, Thunberg M (2012) Empathy, emotional
contagion, and rapid facial reactions to angry and happy
facial expressions. Psy Ch J 1: 118-127.

29. Sonnby-Borgstrom M (2002) Automatic mimicry reactions
as related to differences in emotional empathy. Scand J
Psychol 43: 433-443.

30. Sonnby-Borgstrom M, Jénsson P, Svensson O (2003)
Emotional empathy as related to mimicry reactions at
different levels of information processing. J Nonverbal
Behav 27: 3-23.

31. Andréasson P, Dimberg U (2008) Emotional empathy and
facial feedback. J Nonverbal Behav 32: 215-224.

32.Dimberg U (2009) Unpublished manuscript,
University, Sweden.

33. Chlopan BE, McCain ML, Carbonell JL, Hagen RL (1985)
Empathy: Review of available measures. J Pers Soc
Psychol 48: 635-653.

Uppsala

34. Cohen J (1988) Statistical power analysis for the behavioural
sciences. 2nd ed. L. Erlbaum Associates, New York, USA.

35. Duncan J, Laird JC (1977) Cross-modality consistencies in
individual differences in self-attribution. J Pers 45: 191-206.

36. Duncan JW, Laird JD (1980) Positive and reverse placebo
effects as a function of differences in cues used in self-
perception. J Pers Soc Psychol 39: 1024-1036.

37.Flack Jr WF, Laird JD, Cavallaro LA (1999) Separate and
combined effects of facial expressions and bodily postures
on emotional feelings. Eur J Soc Psychol 29: 203-217.

38.Flack W (2006) Peripheral feedback effects of facial
expressions, bodily postures, and vocal expressions on
emotional feelings. Cogn Emot 20: 177-195.

Andréasson and Dimberg. Int J Psychol Psychoanal 2023, 9:065

39. Laird JD (1974) Self-attribution of emotion: The effects of
expressive behavior on the quality of emotional experience.
J Pers Soc Psychol 29: 475-486.

40. Rhodewalt F, Comer R (1979) Induced-compliance attitude
change: Once more with feeling. J Exp Soc Psychol 15:
35-47.

41. Soderkvist S (2021) Facial feedback and the experience of
emotion. Uppsala University, Uppsala, Sweden.

42. Soderkvist S, Dimberg U (2022) The influence of facial skin
and facial muscles on facial feedback.

43.Soderkvist S, Ohlén K, Dimberg U (2018) How the
experience of emotion is modulated by facial feedback. J
Nonverbal Behav 42: 129-151.

44 Hyniewska S, Sato W (2015) Facial feedback affects
valence judgments of dynamic and static emotional
expressions. Front Psychol 6: 291.

45. Meeten F, Ilvak P, Dash SR, Knowles S, Duka T, et al.
(2015) The effect of facial expressions on the evaluation
of ambiguous statements. J Exp Psychopathol 6: 253-263.

46. Hjortsjo C (1970) Man’s Face and Mimic Language,
Studentlitteratur.

47. Dimberg U (1988) For distinguished early career contribution
to psychophysiology: Award address, 1988. Psychophysiol
27: 481-494.

48. Schwartz GE, Fair PL, Salt P, Mandel MR, Klerman GL
(1976) Facial muscle patterning to affective imagery in
depressed and nondepressed subjects. Sci 192: 489-491.

49. Wagenmakers EJ, Beek T, Dijkhoff L, Gronau QF, Acosta
A, et al. (2016) Registered replication report: Strack, martin,
& stepper (1988). Perspect Psychol Sci 11: 917-928.

50.Noah T, Schul Y, Mayo R (2018) When both the original
study and its failed replication are correct: Feeling observed
eliminates the facial-feedback effect. J Pers Soc Psychol
114: 657-668.

S
==

CLINMED

INTERNATIONAL LIBRARY

e Page 9 of 7 e



https://doi.org/10.23937/2572-4037.1510065
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fh0036125
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fh0036125
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fh0036125
https://www.sciencedirect.com/science/article/abs/pii/0022103179900167?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0022103179900167?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0022103179900167?via%3Dihub
http://uu.diva-portal.org/smash/get/diva2:1570799/FULLTEXT01.pdf
http://uu.diva-portal.org/smash/get/diva2:1570799/FULLTEXT01.pdf
http://www.diva-portal.org/smash/record.jsf?pid=diva2%3A1570201&dswid=9668
http://www.diva-portal.org/smash/record.jsf?pid=diva2%3A1570201&dswid=9668
https://link.springer.com/article/10.1007/s10919-017-0264-1
https://link.springer.com/article/10.1007/s10919-017-0264-1
https://link.springer.com/article/10.1007/s10919-017-0264-1
https://www.frontiersin.org/articles/10.3389/fpsyg.2015.00291/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2015.00291/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2015.00291/full
https://journals.sagepub.com/doi/10.5127/jep.039613
https://journals.sagepub.com/doi/10.5127/jep.039613
https://journals.sagepub.com/doi/10.5127/jep.039613
https://books.google.co.in/books/about/Man_s_face_and_mimic_language.html?id=r68ZMwEACAAJ&redir_esc=y
https://books.google.co.in/books/about/Man_s_face_and_mimic_language.html?id=r68ZMwEACAAJ&redir_esc=y
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-8986.1990.tb01962.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-8986.1990.tb01962.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-8986.1990.tb01962.x
https://journals.sagepub.com/doi/10.1177/1745691616674458
https://journals.sagepub.com/doi/10.1177/1745691616674458
https://journals.sagepub.com/doi/10.1177/1745691616674458
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fpspa0000121
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fpspa0000121
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fpspa0000121
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fpspa0000121
https://psycnet.apa.org/record/2011-02799-004
https://psycnet.apa.org/record/2011-02799-004
https://psycnet.apa.org/record/2011-02799-004
https://onlinelibrary.wiley.com/doi/10.1002/pchj.4
https://onlinelibrary.wiley.com/doi/10.1002/pchj.4
https://onlinelibrary.wiley.com/doi/10.1002/pchj.4
https://onlinelibrary.wiley.com/doi/10.1111/1467-9450.00312
https://onlinelibrary.wiley.com/doi/10.1111/1467-9450.00312
https://onlinelibrary.wiley.com/doi/10.1111/1467-9450.00312
https://psycnet.apa.org/record/2003-05282-001
https://psycnet.apa.org/record/2003-05282-001
https://psycnet.apa.org/record/2003-05282-001
https://psycnet.apa.org/record/2003-05282-001
https://www.google.com/search?client=firefox-b-d&q=10.1007%2Fs10919-008-0052-z
https://www.google.com/search?client=firefox-b-d&q=10.1007%2Fs10919-008-0052-z
https://www.taylorfrancis.com/books/mono/10.4324/9780203771587/statistical-power-analysis-behavioral-sciences-jacob-cohen
https://www.taylorfrancis.com/books/mono/10.4324/9780203771587/statistical-power-analysis-behavioral-sciences-jacob-cohen
https://onlinelibrary.wiley.com/doi/10.1111/j.1467-6494.1977.tb00146.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1467-6494.1977.tb00146.x
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fh0077721
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fh0077721
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fh0077721
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1099-0992(199903/05)29:2/3%3C203::AID-EJSP924%3E3.0.CO;2-8
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1099-0992(199903/05)29:2/3%3C203::AID-EJSP924%3E3.0.CO;2-8
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1099-0992(199903/05)29:2/3%3C203::AID-EJSP924%3E3.0.CO;2-8
https://www.tandfonline.com/doi/abs/10.1080/02699930500359617
https://www.tandfonline.com/doi/abs/10.1080/02699930500359617
https://www.tandfonline.com/doi/abs/10.1080/02699930500359617

	Title
	Corresponding author
	Abstract 
	Keywords
	General Introduction 
	The present experiments 

	Experiment 1 
	Method
	Results
	Discussion

	Experiment 2 
	Method
	Results
	Discussion

	General Discussion 
	Author Note 
	Figure 1
	Figure 2
	Figure 3
	References

