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Facial expressions are often used in emotion research. Although they may differ in several rel-
evant features such as the intensity of the facial expressions, the picture sets have not been
compared systematically. Because the intensity of expressions is thought to determine the level
of emotional arousal induced by the stimulus, the first aim of this study was to test whether 2
frequently used sets of emotional facial expressions induce different levels of perceived arousal.
Furthermore, we tested whether the sex of the actor modulates arousal ratings. Participants
viewed facial expressions from the NimStim set (more intense expressions) and the Karolinska
Directed Emotional Faces set (less intense expressions). Female expressions from the Karolin-
ska Directed Emotional Faces but male expressions from the NimStim set were rated as more
emotionally arousing. We conclude that less intense female expressions but more intense male
expressions may be more potent in inducing emotional responses. This study may encourage
researchers to further compare the properties of picture sets.

The basic emotions happiness, surprise, anger, fear,
disgust, and sadness are reflected in universal facial
expressions (Ekman & Friesen, 1971). These expres-
sions can be decoded largely independent of cultural
background, and they induce distinct emotional states
in the viewer (Ekman & Davidson, 1994; Izard, 1992).
Therefore, in emotion research, visual stimuli of emo-
tional facial expressions are often preferred over more
complex pictures such as those from the International
Affective Picture System (Lang, Bradley, & Cuthbert,
2005) because they are more physically uniform
across emotion categories (Alpers & Gerdes, 2007).
Emotional facial expressions are often presented in
research on emotion recognition (for an overview, see
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Adolphs, 2002). They are also used often to induce
specific emotions in research on facial mimicry and
emotion contagion (i.e., the tendency to experience
and express another person’s emotion) (Hess &
Blairy, 2001; Lundqvist & Dimberg, 1995; Schneider,
Gur, Gur, & Muenz,1994). Moreover, emotional facial
expressions are used to elicit emotional responses,
such as valence- and arousal-dependent approach
and avoidance behavior with the affect-modulated
startle reflex (Balaban, 1995; Hess, Sabourin, & Kleck,
2007; Springer, Rosas, McGetrick, & Bowers, 2007),
emotion-specific facial action (for a review on facial
electromyography, see Dimberg & Ohman, 1996), or
emotion-related changes in autonomic activity (e.g.,
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heart rate changes and electrodermal activity; Johns-
en, Thayer, & Hugdahl, 1995; Vrana & Gross, 2004).
Finally, emotional facial expressions are often used in
studies that investigate neuronal activity in emotion-
ally relevant brain areas (Fitzgerald, Angstadt, Jelsone,
Nathan, & Phan, 2006).

However, several sets of emotional facial expres-
sions are currently available, including the Pictures
of Facial Affect (Ekman & Friesen, 1976), the Japa-
nese and Caucasian Facial Expressions of Emotion
(JACFEE; Biehl et al., 1997), the Karolinska Directed
Emotional Faces (KDEF; Lundqvist, Flykt, & Oh-
man, 1997), and the NimStim set (Tottenham et al.,
2009), but these picture sets are anything but uniform.
Some are black and white (Pictures of Facial Affect);
others are color photographs (KDEF, NimStim, JAC-
FEE). For some, the emotional expression is posed by
professional or trained, well-instructed actors (e.g.,
NimStim, KDEF); others use untrained actors and did
not give any explicit instruction (Mazurski & Bond,
1993). Some show Caucasian actors (KDEF, Pictures
of Facial Affect); others use actors of different ethnicity
(JACFEE, NimStim). In some, pictures appear out-
dated (Pictures of Facial Affect); in others styles are
more up to date (NimStim, KDEF). Moreover, some
sets show more intense emotional expressions (e.g.,
NimStim, Pictures of Facial Affect); others show less
expressively posed expressions (e.g., KDEF).

Nevertheless, with respect to the aforementioned
studies, these different sets aim to induce strong emo-
tional responses in the viewer. To our knowledge, no
study has directly examined whether different picture
sets induce comparable emotional responses. Emo-
tional reactions are sensitive to numerous character-
istics of the stimulus. For example, different picture
contents induce different levels of emotional valence
and arousal. Emotional valence and arousal modu-
late the characteristics and the intensity of emotional
responses, also along discrete emotion categories
(Nyklicek, Thayer, & Van Doornen, 1997; Schlos-
berg, 1952; Thayer & Miller, 1988; Watson & Telle-
gen, 1985). This has been shown for musical (North
& Hargreaves, 1995), scenery (e.g., from the Interna-
tional Affective Picture System set; Bradley, Codis-
poti, Cuthbert, & Lang, 2001; Cuthbert, Bradley, &
Lang, 1996), olfactory (Ehrlichman, Brown Kuhl,
Zhu, & Warrenburg, 1997), and facial stimuli (Rus-
sell & Bullock, 1985). For emotional facial expres-
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sions, modulatory influences of arousal have been
shown even within a single picture set. Johnsen et al.
(1995) demonstrated that arousal ratings of particular
pictures of the Pictures of Facial Affect correlated
positively with the skin conductance response that
was evoked by the picture. Moreover, it has been pro-
posed that the neural circuits involved in emotional
processing, such as the amygdala, may respond more
to stimuli that directly elicit strong emotions (Naka-
mura et al., 1999) and are probably more sensitive
to the intensity than to the valence of the presented
stimulus (Anderson et al., 2003).

In the same vein, for emotional scenes, it has been
demonstrated that more extreme picture content (1.e.,
more intense stimuli) induces more extreme levels of
subjective arousal and physiological responses (Cuth-
bert etal.,1996). For facial expressions, using positron
emission tomography, Morris et al. (1996) showed
an increasing response of emotionally relevant brain
structures to faces with increasing emotional inten-
sity. Similarly, decoding accuracy of facially expressed
emotions decreases when participants are exposed
to naturally occurring, more subtle expressions, in
contrast to more extremely posed expressions (Hess,
Blairy, & Kleck, 1997; Motley & Camden, 1988).

Thus, it seems logical to conclude that facial ex-
pressions that are apparently more intense should
induce more intense emotional states and also lead
to superior decoding accuracy. However, numerous
variables can influence the processing of emotional
facial expressions. For example, it has been argued
that male expressions are perceived as more domi-
nant, whereas female expressions are perceived as
more submissive (Hess, Adams, & Kleck,2005), and
negative facial expressions of male actors and posi-
tive expressions of female actors are usually rated as
more intense (Hess et al., 1997). Furthermore, some
authors reported that ratings of perceived intensity
in response to several emotional expressions might
be influenced by an interaction of the sex of the ac-
tor and the sex of perceiver (Hess et al., 1997). This
suggests a more complex relationship between self-
reported intensity in response to an emotional facial
expression and the expression intensity of the per-
ceived face. Therefore, it seems unlikely that more
intense expressions in general induce more intense
emotions, although they may lead to greater decod-
ing accuracy.



EXPERIMENT

The present study tested whether more intense ex-
pressions induce a more intense emotional experi-
ence and whether the sex of the actor influences the
experience of the emotions. Moreover, we examined
the influence of these variables on the accuracy with
which the emotions can be decoded. Because few
studies directly compare different sets of facial ex-
pressions, we presented pictures from two sets of
emotional facial expressions that apparently differ
in the intensity of posed emotional expressions, the
Karolinska Directed Emotional Faces and the Nim-
Stim set, instead of manipulating the intensities of one
single set of facial expressions. The apparent differ-
ences in the expressions’ intensity were confirmed
in a pilot study.

Aside from the differences in intensity, both sets
are up to date and include the six basic emotions
identified by Ekman and Friesen (1971) as well as
neutral facial expressions. Both sets are frequently
used, and they are similar on several relevant physi-
cal characteristics: The pictures are professional
color photographs, well controlled for background
and luminance, and portray trained actors. The
most apparent difference is the intensity of emo-
tional facial expressions. Whereas the actors in the
KDEF set show more subtle, real-life expressions,
those in the NimStim set show more intense, exag-
gerated expressions.

In line with adaptation-level theory (see Helson,
1964), it has been shown that the order in which
facial stimuli from opposing valence categories are
presented (e.g., first negative and then positive) can
influence self-report ratings of emotion (Thayer,
1980a, 1980Db). In brief, adaptation-level theory states
that prior experience of a stimulus creates a reference
point against which later stimuli are judged, so there
1s a strong chance that order effects will occur. In our
study, presenting a set of more (or less) intense (and
therefore more or less emotionally evocative) stimuli
first probably influenced the ratings on a subsequently
presented set of stimuli. Therefore, we counterbal-
anced presentation order of picture sets (1.e., t1t KDEF,
t2 NimStim; t1 NimStim, t2 KDEF) and included pre-
sentation order as a between-participant factor in our
analyses. This design allowed us to directly compare
the effects of within-participant and between-partic-

ipant experimental designs on the intensity of emo-
tional experiences. Because we wanted to rule out the
possibility of further order effects due to the mixed
presentation of female and male facial expressions,
we included sex of the actor as a between-participant
factor. This further enabled us to assess the effects of
the sex of the actor separately.

Our main aim was to assess the relationship be-
tween the intensity of emotional facial expressions
and the perceived level of emotional arousal they
induce. By operationalizing more and less intense
emotional expressions with pictures from two recent
picture sets, we were able to compare the overall
potency of these picture sets in inducing strong
emotional responses. We included neutral faces;
pictures from two negative emotion categories, de-
picting threatening and fear-relevant stimuli (i.e.,
fearful and angry facial expression); and happy and
surprised expressions.

METHOD

Participants

A total of 121 psychology students (69 female) re-
ceived course credit for their participation (age range
19-40 years, M = 25.0, SD = 5.0). Participants were
within the normal range for trait anxiety, M = 38.9,
SD = 8.5 on the State-"Trait Anxiety Inventory (STAI;
Laux, Schaffner, Glanzmann, & Spielberger, 1981).
All participants had normal or corrected-to-normal
vision and affirmed understanding of task instruc-
tions. Informed consent was obtained.

Stimulus Material and Apparatus
One hundred ten slides of 22 (11 male and 11 female)
actors of European descent, each with an angry, fear-
ful, neutral, happy, or surprised facial expression,
were randomly selected from the NimStim' and
the KDEF (slides from the NimStim set depicted
open mouths). The color slides were adjusted for
size (resulting in a visual angle of 13° X 10°) and
were comparable in luminance. Participants viewed
stimuli on a 15-in. thin film transistor display. Pic-
ture delivery was controlled with the Presentation
software (Neurobehavioral Systems Inc., Albany,

New York).

Pilot Study
To quantify the differences in the intensity with which
the emotions are expressed in the two picture sets, we
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first compared intensity ratings to a subset of KDEF
and NimStim faces in a pilot study. Eleven (6 female)
participants (mean age 28.4 years, SD = 5.4), who did
not participate in the main experiment, were tested
individually. Twenty-four slides, including three male
and female actors from the NimStim and KDEF set
displaying the emotions anger, fear, happiness, and
surprise, were chosen randomly from the 110 slides
used in our main study. Neutral expressions were
excluded from the pilot study because they do not
express an emotion. The faces were presented in ran-
dom order on a 15-in. thin film transistor display for
2.5 s each, immediately followed by the rating scale.
Picture presentation was controlled with Presenta-
tion software. The participants were asked to indicate
for each of the 24 emotional expressions the intensity
with which each face expressed the displayed emo-
tion (range: 1 = not at all, 9 = extremely intensely).
Mean intensity ratings were calculated for each set,
and the data were then entered into a ¢ test. Cohen’s
effect size d was calculated. Results indicate that
expressions from the NimStim set are indeed per-
ceived as more intense than those from the KDEF
set, #(10) = 6.34,p < .001,d = 5.23 (Figure 1).

Procedure

For the main study, written informed consent was
obtained. Participants then viewed facial stimuli in
two blocks of 55 slides each. The first half of the
participants (N = 61, 33 women) viewed slides of
female actors, and the other half (V= 60,36 women)
viewed slides of male actors. The presentation or-
der was counterbalanced across participants (i.e., t1
KDEF, t2 NimStim; t1 NimStim, t2 KDEF). Within
each block the sequence of facial expressions was
randomized. Each picture was presented for 3 s and
was immediately followed by three rating scales.
First, for each picture participants were asked to rate
their emotional reactions; that is, how they felt dur-
ing exposure to the expression (scale 1-9: 1 = very
unpleasant, 5 = neutral, 9 = very pleasant); sec-
ond, they rated how emotionally aroused they were
(scale 1-9: 1 = not at all aroused, 9 = very aroused).
Afterwards, they performed a seven-alternative
forced-choice categorization task on the presented
expression. They were asked to indicate the par-
ticular emotion displayed by that face in choosing
one out of seven specific labels (i.e., anger, fear,
disgust, sadness, surprise, happiness, and neutral).

d=5.23

Mean Intensity Rating
16}

KDEF

NimStim
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FIGURE 1. Mean intensity ratings (<+/—>SEM) for NimStim and KDEF faces from the pilot study (N = 11)



At the end of the session participants completed the
trait form of the STAL

Data Reduction and Analysis

To examine differences in decoding accuracy and
differences in mean valence and arousal ratings
between the two sets, separate ANOVAs were run
for each dependent variable. Our main aim was to
compare the two picture sets according to the level
of emotional arousal they induce. Thus, the within-
participant factor stimulus set (NimStim, KDEF)
and the between-participant factors sex of the actor
(male, female) and presentation order (t1 KDEF, t2
NimStim; t1 NimStim, t2 KDEF) were entered into
the aNova. In addition, to account for possible ef-
fects of the five emotion categories, we also included
a within-participant factor emotion (angry, fearful,
neutral, surprised, happy). For all effects, Cohen’s
effect size f was calculated (Cohen, 1988). Huynh-
Feldt corrections of degrees of freedom were ap-
plied, and corrected p values are reported. An alpha
level of 5% was used for all statistical tests. Cohen’s
effect size d was calculated for follow-up ¢ tests on
overall differences between the sets.

Because viewing pictures from one set influenc-
es the emotional experience of the other set, only
data from t1 would give valid information about the
emotional properties of the two sets (because in that
case participants have not seen the other set before).
Therefore, follow-up analyses on effects involving
the factor presentation order were performed for all
dependent variables, including data from t1 and t2
together, and in a separate analysis with data from
t1 only.

RESULTS

Decoding Accuracy

OVERALL EFFECTS

Mean decoding accuracy for both sets ranged be-
tween 69% and 78% (Table 1) and was therefore well
above chance (i.e.,20%). Overall (data from t1 and t2),
the ANova indicates that faces from the NimStim set
were decoded more accurately than those from the
KDEF set, F(1,116) = 20.72, p < .001, f = 0.42 (main
effect for stimulus set). This is consistent for faces
posed by female, £(58) = 5.83,p < .001,d = 0.48,and
male actors, #(60) = 2.29,p = .027,d = 0.22.

There was a significant interaction for set by pre-
sentation order, F(1,116) = 5.01, = .027,/= 0.21,and
a significant interaction for stimulus set by sex of the
actor, F(1,116) = 4.19, p = .043, f = 0.19. Follow-up
analyses of these interactions indicate that at t1 female
faces from the NimStim set were identified more ac-
curately than those from the KDEF set, {(57) = 2.06,
p = .044, d = 0.53, and there were no differences for
male actors, all ps > .10 (see Table 1).

DIFFERENCES BETWEEN THE FIVE EMOTIONS

There was a significant main effect for emotion, F(4,
464) = 165.10, p <.001, f = 1.19 (l.e., happy > an-
gry > neutral = surprise > fearful, all ps <.001; com-
parison of neutral with surprise, p > .200). There were
also significant interactions for stimulus set by emo-
tion, F(4,464) =17.42,p < .001,f= 0.39, and stimulus
set by emotion by sex of the actor, F(4, 464) = 5.07,
p = .001, f= 0.21. Finally, there was a trend for an in-

TABLE 1. Decoding accuracy, valence, and arousal ratings as a function of stimulus set, sex of the actor, and presenta-
tion order
Female actors Male actors
t1 and t2 t1 only t2 only t1 and t2 t1 only t2 only
M SD M SD M SD M sD M SD M sD
Decoding KDEF 7042 1499 69.03 16.16 71.76 1390 7434 1115 7431 864 7436 1342
accuracy (%)  NimStim ~ 77.20 13.17 7582 789 7862 17.05 76.96 12.71 75.09 1499 7877 9.95
Valence KDEF 465 048 449 057 480 017 465 040 466 046 464 035
NimStim 449 045 466 046 432 039 458 0.47 459 0.40 457 0.54
Arousal KDEF 3.70 150 4.7 140 324 148 3.63 1.53 3.40 138 3.86 1.67
NimStim 400 149 3.51 136 449 148 3.88 1.61 4.10 1.62 3.66 1.59
Note. Valence and arousal ratings range from 1 to 9. KDEF = Karolinska Directed Emotional Faces.
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teraction for stimulus set by emotion by presentation
order, F(4, 464) = 2.42,p = .057,f = 0.14.

Follow-up ¢ tests for these interactions indicate that
(including data from t1 and t2) for female expressions,
decoding accuracy was higher in the NimStim set for
angry, t(58) =7.83,p = .001, fearful, #(58) = 3.64,p = .001,
and, as a trend, for happy expressions, #(58) = 1.85, p
=.070, than in the KDEF set. There were no signifi-
cant differences for surprised and neutral expressions
between the stimulus sets, p > .10.

For male expressions from the NimStim set de-
coding accuracy was higher for fearful, £(58) = 5.10,
p < .001, and happy, {(58) = 1.87,p = .066, slides but
lower for surprised slides, #(58) = 3.39, p = .001, com-
pared with male expressions from the KDEF set.

Finally, decoding accuracy was higher for Nim-
Stim expressions when regarding data from t1 only:
Angry, {(57) = 3.46,p = .001, and fearful, ¢(57) = 1.90,
P =.063, female expressions, and fearful male expres-
sions, #(59) = 2.62, p = .011, from the NimStim set
were decoded more accurately than corresponding
expressions from the KDEF set.

Valence

OVERALL EFFECTS
Table 1 shows mean valence ratings for male and fe-
male actors of both sets. Overall, faces from the KDEF
set were rated as more positively than those from the
NimStim set, F(1,117) = 9.41,p = .003, f = 0.28 (main
effect for stimulus set). There was a main effect for
presentation order, F(1,117) = 5.16, p = .025, f = 0.21,
and a significant interaction for presentation order by
sex of the actor, F(1,117) = 5.30, p = .023, = 0.21.
Follow-up analyses show that regarding data from
t1 and t2 together, female but not male (p > .10) faces
from the KDEF set were rated as more positively than
those from the NimStim set, £(59) = 2.68, p = .009,
d = 0.34. However, regarding data from t1 only, there
were no differences between the sets, all ps > .10.

DIFFERENCES BETWEEN THE FIVE EMOTIONS

Regarding data from t1 and t2, valence ratings
also differed for the five emotion categories, F(4,
468) = 318.60,p < .001, f = 1.65 (main effect for emo-
tion, 1.e.,angry < fearful < neutral < surprised < hap-
py, all ps < 0.001). There was also an interaction for
stimulus set by emotion, F(4, 468) = 6.29, p <.o01,
f=0.23. A significant interaction including the factors
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stimulus set, emotion, and presentation order was evi-
dent, F(4,468) =5.35, = .001, f = 0.21, as was a trend
toward a significant interaction including stimulus
set, emotion, and sex of the actors, F(4, 468) = 2.21,
p =.076, f = 0.14. These indicate that the perceived
valence of the five emotion categories differed as a
function of sex of the actor, stimulus set, and presen-
tation order. Follow-up analyses of these interactions
show that overall (i.e.,including data from t1 and t2)
female actors with angry, ¢(59) = 3.76, p < .001, and
surprised, #(59) = 3.26, p = .002, facial expressions
were perceived as more positive in the KDEF set than
in the NimStim set. For male actors (t1 and t2), angry,
{(60) = 2.52,p = .014,and fearful, {(69) = 2.55,p = .013,
expressions from the NimStim set were perceived as
more negative than those from the KDEF set. How-
ever, in t1 fearful female faces from the KDEF set were
rated as more negative than fearful female faces from
the NimStim set, {(58) = 2.80, p = .007. There were
no other differences in t1 between the sets according
to the five emotion categories.

Arousal

OVERALL EFFECTS
Arousal ratings ranged between 3.4 and 4.8 (on a
9-point scale) for both stimulus sets, indicating that
faces from both sets were perceived as mildly arous-
ing (see Table 1). Overall (including data from t1 and
t2), faces from the KDEF set were rated as less arous-
ing than those from the NimStim set, F(1,117) = 21.43,
p <.001,f= 0.43 (main effect for stimulus set). How-
ever, subjective ratings of arousal for the two sets dif-
fered as a function of presentation order and sex of
the actor, F(1,117) = 6.93, p = .010, f = 0.24.
Regarding data from t1 and t2 together, male,
{(60) =3.41,p = .001,d = 0.16, and female, {(59) = 3.24,
P =.002,d = 0.20, faces from the NimStim set were
rated as more arousing than those from the KDEF set.
However, regarding data from t1 only, female faces from
the KDEF set, #(58) = 1.83, = .073,d = 0.48, but male
faces from the NimStim set were rated as more arous-

ing, £{(59) = 1.83, p = .073,d = 0.47 (see Table 1).

DIFFERENCES BETWEEN THE FIVE EMOTIONS

Arousal ratings differed for the five emotion cat-
egories, F(4, 468) = 102. 00, p < .001, f = 0.93 (main
effect for emotion). Follow-up ¢ tests revealed that
(including data from t1 and t2) angry, fearful, and



happy expressions were rated equally arousing, all
ps > .10. However, surprised expressions were rated
as less arousing than angry, fearful, and happy expres-
sions, all ps < .001,and neutral expressions were rated
as less arousing than all emotional expressions, all
ps < .oo1. There was also a significant interaction for
stimulus set by emotion, F(4, 468) = 9.55, p < .001,
f=0.28, and a significant interaction including the
factors stimulus set, emotion, and presentation order,
F(4, 468) = 9.28, p < .001, f = 0.28, indicating that
the perceived arousal of the emotional expressions
differed as a function of sex of the actor, stimulus set,
and presentation order.

Follow-up analyses of these interactions indi-
cate that overall (including data from t1 and t2) fe-
male actors from the NimStim set showing angry,
{(59) = 5.70, p < .oo1, fearful, #(59) = 2.49, p = .016,
and, as a trend, happy, {(59) = 1.77, p = .082, facial
expressions were rated as more arousing than those
from the KDEF set. There were no differences be-
tween the KDEF and NimStim set in arousal ratings
for neutral and surprised facial expressions, all ps
>.10. Angry, {(60) = 3.91,p < .001, fearful, #(60) = 2.73,
p = .008, surprised, {(60) = 2.28, p = .026, and neu-
tral, #(60) =1.96, p = .054, male expressions from the
NimStim set were rated as more arousing than those
from the KDEF. However, mean arousal ratings for
happy male expressions did not differ between the
two sets, £(60) = 1.40,p = .168.

For data from t1 only, fearful, #(58) = 2.04,p = .046,
surprised, #(58) = 2.30, p = .025,and, as a trend, hap-
pY: t(58) = 1.79,p = .079, female expressions but not
angry, {(58) = .87, p = .390, and neutral expressions,
{(58) =1.47,p = .148, from the KDEF set were rated as
more arousing than those from the NimStim set. For
male expressions follow-up ¢ tests of this interaction
indicate that when they were seen at t1, surprised,
{(59) = 2.03, p = .047, neutral, {(59) = 2.28, p = .026,
and fearful, {(59) = 1.8, p = .071, expressions from
the NimStim set were rated as more arousing than
those from the KDEF set. There were no differences
between the stimulus sets in arousal ratings for angry
and happy expressions at t1, all ps > .10.

DISCUSSION

In psychological research, emotional facial expres-
sions are often used as probes for emotion recogni-

tion and to elicit emotions in the viewer, although
available picture sets have not been directly compared
according to their emotion-eliciting properties. We
assessed valence and arousal ratings and decoding
accuracy for two widely used sets of photographs,
NimStim and KDEF, which differ in the intensities of
the expressions. We also included presentation order
of the two picture sets as a factor in our analyses.

Opverall, more intensely posed facial expressions
from the NimStim set elicited higher emotional
arousal, were rated differently in terms emotional va-
lence, and were more accurately identified. However,
presentation order strongly influenced subjective rat-
ings. Consequently, we also analyzed data from t1 only
(i-e., participants had not seen faces from the other set
before). These analyses showed that more intensely
posed male faces (NimStim) and less intensely posed
female faces (KDEF) elicited higher levels of subjec-
tive arousal.

Decoding Accuracy

In general, facial expressions were identified accu-
rately, that is above chance, for both male and female
actors from both picture sets. Decoding accuracy was
higher for the more intense faces (NimStim; regard-
ing data from t1 and t2 together), replicating previous
findings (Hess et al.,1997; Motley & Camden, 1988).
Given that knowing what other people feel is an im-
portant element of everyday social interaction (Hess
et al., 1997), this result further supports the finding
that people are better at reading discrete emotions
from more intense expressions.

However, our data indicate that decoding accu-
racy may not only depend on expression intensity
but may vary with expression intensity and sex of the
actor. When we excluded possible contrast effects by
examining data from t1 only, decoding accuracy did
not differ between the more intense (NimStim) and
the less intense (KDEF) male faces, but it was signifi-
cantly lower for the less intense female faces (KDEF)
than for the more intense faces (NimStim). Hess et
al. (1997) pointed to a systematic decoding bias for
low-intensity female emotional expressions as com-
pared to low-intensity male expressions. Therefore,
the current findings on decoding accuracy have im-
portant implications for future studies: Those using
less intense emotional expressions, such as those from
the KDEF set, may be more prone to decoding biases
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than studies using more intensely posed emotional
expressions, such as those from the NimStim set.
Decoding accuracy was highest for happy expres-
sions, replicating previous research (e.g., Ekman &
Friesen,1971; Hess et al., 1997). Fearful and surprised
expressions had low levels of correct classifications
(including both sexes and both sets). Almost 30%
of those expressions were erroneously classified as
showing disgust or surprise. This is plausible because
these expressions share some relevant features (Kim,
Somerville, Johnstone, Alexander, & Whalen, 2003),
and poor classification results of fearful facial expres-
sions have been reported previously (e.g., Eisenbarth,

Alpers, Segre, Calogero, & Angrilli, 2008).

Self-Reported Valence

Opverall, concerning self-reported valence, male fac-
es from the KDEF and the NimStim set were rated
similarly, and female expressions from the KDEF set
were rated slightly more positive than those from the
NimStim set (data from t1 and t2). But when data from
t1 were analyzed separately, there were no differences
between the sets.

Analysis of the effects of the five emotions showed
that overall (t1 and t2) valence ratings differed between
the sets for male actors (1.e., fearful and angry expres-
sions from the NimStim set were rated as more nega-
tive than those from the KDEF) and for female actors:
Female angry and surprised pictures of the NimStim
set were rated as more negative than those from the
KDEF set, explaining the overall differences in valence
ratings. When we eliminated the influence of presenta-
tion order, ratings of self-report valence differed for
fearful female expressions only, that is, fearful faces
from the KDEF set were rated as more negative than
fearful female faces from the NimStim set.

However, together with the high levels of decod-
ing accuracy, our results indicate that expressions of
both sets induce qualitatively comparable emotional
experiences. Despite the differences in female fear-
ful expressions, valence ratings show high degrees of
similarity between the two sets.

Self-Reported Arousal

Emotional expressions were rated as more arousing
than neutral expressions, for female and male actors,
showing that the participants were more emotionally
engaged when viewing emotional facial expressions
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than when viewing neutral ones. These results have
been reported previously for emotional facial expres-
sions (e.g., Johnsen et al., 1995).

However, there were also differences between
the sets. Overall (t1 and t2), facial expressions of the
NimStim set were clearly rated as more arousing
than those from the KDEF set. At first glance, this
may suggest a linear relationship between expression
intensity and self-report arousal. But, considering
subjective ratings at t1 alone (as in usual experiments
with only one block of picture presentation), the less
intense female expressions from the KDEF set were
rated as more arousing, and the more intense male
expressions from the NimStim set were rated as
more arousing. This shows that the sex of the actor
influences the perceived intensity of experienced
emotions. (Effect sizes for this effect are d = 0.48 for
female faces and d = 0.47 for male faces, suggesting
arobust effect.)

For female actors, the less intense expressions
caused more intense emotional arousal. In everyday
life, facial expressions are generally more subtle (Elf-
enbein, Marsh, & Ambady, 2002), and people are ex-
perts in interpreting naturally occurring facial expres-
sions (Noller, 1985). Because the NimStim expressions
show more intense emotions and are more strongly
posed than those that are frequently encountered in
everyday life, the participants may have felt less emo-
tionally involved. This effect may have emerged for
women because women are described to be gener-
ally more facially expressive of most emotions than
men are (Brody & Hall, 2000), and these stereotypic
expectations in the receiver may have led to more
emotional contagion even to less intense expressions
of emotion. This effect was strongest for less intense
fearful, surprised, and happy female expressions from
the KDEF set, which are rated as more arousing than
similar female expressions from the NimStim set. This
is plausible, because women are thought to smile more
than men (Briton & Hall, 1995), and fear is reported
even more often by women than by men (Brody, 1999).
The more intense male expressions from the Nim-
Stim set were rated as more arousing then the less
intense expressions from the KDEF set (data from t1
only). This may have occurred because men are more
likely to show more intense (negative) emotions than
women (see Hess, Adams, & Kleck, 2004; Hess et
al., 2005). This effect was most pronounced in fear-



ful, surprised, and neutral male expressions. Inter-
estingly, a recent study suggests that a neutral facial
expression is perceived as a sign of dominance in men
(Hareli, Shomrat, & Hess, 2009). In the present study
the more intense neutral expressions may have been
perceived as even more dominant and therefore led to
more emotional engagement. This is also supported
by the ratings of emotional valence, showing that neu-
tral male expressions from the NimStim set were rated
as more negative than neutral male expressions from
the KDEF set.

Taken together, our results suggest that more
intense expressions may be more accepted in men,
and extremely posed expressions may be perceived
as even more unnatural and therefore less arousing
In women.

Implications

Our results show that emotional reactions to facial
expressions, although depicting identical emotional
content, are not invariant. Ratings of two profession-
ally posed and photographed sets of emotional ex-
pressions differed with respect to decoding accuracy,
self-reported emotion arousal, and emotional valence.
Furthermore, the results varied with experimental
approach (data from t1 only = one block of picture
presentation in a between-participant design; data
from t1 and t2 = counterbalanced blocks of picture
presentation in a within-participant design) and the
sex of the actor.

The findings on our counterbalanced block pre-
sentation are generally consistent with adaptation-
level theory (Helson, 1964), which suggests that a
person’s current emotional state provides a context
for judgments of the emotional states induced by sub-
sequent stimuli (Manstead, Wagner, & MacDonald,
1983). Our data indicate that emotional responding to
emotional facial expressions may be similarly affected
by such contrast effects.

This is especially important because some studies
used different sets of emotional facial picture material
in one experimental design (e.g., Hess et al., 2005;
Vuilleumier, Richardson, Armony, Driver, & Dolan,
2004), whereas others used a single set. Moreover,
physiological reactions can be influenced by con-
trast effects, such as those observed in the present
study (Alpers & Adolph, 2006; Spangler, Emlinger,
Meinhardt, & Hamm, 2001). Finally, even blood flow

within emotional brain circuitry seems to be sensi-
tive to contrast effects (Somerville, Kim, Johnstone,
Alexander, & Whalen, 2004).

The finding that not all sets of emotional facial
expressions are equal has implications for future re-
search. Selection of the stimulus material regarding
sex of the actor seems to be very important for re-
searchers using emotional facial expressions. If only
male faces are used, more intense expressions seem
more appropriate. When using female expressions,
more subtle, less intense emotions may be more ap-
propriate. Researchers should be also concerned
about the methods and experimental design in which
emotional expressions are presented: Using within-
or between-participant designs may lead to different
results concerning decoding accuracy, emotional
valence, and arousal.
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1. Numbers of the actors from the NimStim set were
01F_0O, 02F_0O, 03F_0O, 05F_0O, 06F_0O, 07F_0O, 08F_O,
09F_0O,10F_0O,17F_0,18F_0O,20M_0O,21M_0O,22M_O,
23M_0O,24M_0O, 25M_0O,29M_0O,31M_0O, g5M_O,
36M_0O, 37M_O. Numbers of the actors from the KDEF set
were AFo1, AFos, AFo7, AFo8, AF11, AF13, AF14, AF17,
AF19, AF20, AF22, AMo1, AMo2, AMo3, AMos, AMo6,
AMo7z, AM1o, AM13, AM21, AM30, AM34. Tables with mean
valence and arousal ratings of the rated expressions and the
five emotion categories can be obtained from the authors.
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