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Abstract

The goal of this study was to identify a valid set of fear-evoking pictures from IAPS images (Lang, Bradley,
& Cuthbert, 2008) in a Chilean Sample. To do so, categorical and dimensional ratings of pictures made by
our participants were analyzed, considering potential sex differences. We also evaluated potential trans-
cultural differences by comparing our results with the results of Barke, Stahl, & Kroner-Herwig (2012),
whose methodology was followed in the present study, but incorporating new statistical criteria for the valid
identification of pictures that evoke fear. Sixty Chilean volunteers (30 women) with a mean age of 22.3
years rated 146 pictures of the IAPS regarding to the choice of discrete emotions and the ratings of valence,
arousal and dominance. Six pictures were identified that evoked fear significantly more than any other emo-
tion. Compared to the German sample, the Chilean group evaluated images with more arousal and valence.
Key words: fear, IAPS, categorical evaluations, dimensional evaluations, sex differences.

Resumen

El objetivo del presente estudio fue identificar, en una muestra chilena, un conjunto valido de imagenes
provocadoras de miedo a partir de un conjunto de imagenes del IAPS (Lang, Bradley, & Cuthbert, 2008).
Para ello, se analizaron las calificaciones categoriales y dimensionales de las imagenes observadas por
60 participantes, evaluando la existencia de diferencias en funcion del sexo del examinado. Asimismo, se
estudiaron posibles diferencias transculturales, comparando los resultados obtenidos con los hallazgos de
Barke, Stahl y Kroner-Herwig (2012), cuya metodologia fue similar a la utilizada en este trabajo. Asi, 60
voluntarios chilenos (30 mujeres) con una media de 22,3 afios, puntuaron 146 imagenes del IAPS respecto
a la eleccion de las emociones y las calificaciones de valencia, excitacion y dominio. Se identificaron seis
imagenes que provocaron mas miedo que cualquier otra emocion. En comparacion con la muestra alemana,
el grupo chileno evalud las imagenes con mayor excitacion y valencia.

Palabras clave: miedo, IAPS, evaluacion caegorial, evaluation dimensional, diferencias por sexo.
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Introduction

To study emotions, it is fundamental to choose appropriate
stimuli to induce specific emotions (e.g., fear) in a controlled
way. This is actually an important challenge, considering the
deficiencies that researchers report concerning the majority
of the multimedia affective databases (e.g., poorly described
stimuli that make recovery of semantic information difficult
and imprecise; Horvat, Popovi¢, & Cosié, 2013). There are
currently numerous standardized sets of stimuli to evoke
emotions in different modalities (auditory, written and vi-
sual) that are freely available to researchers worldwide. The
studies that use fear-evoking stimuli usually present them
in a visual format (Beckers, Krypotos, Boddez, Effting, &
Kindt, 2013; Bermond, Bierman, Cladder, Moormann, &
Vorst, 2010; Eddy, Mitchell, Beck, Cavanna, & Rickards,
2011; Eisenberger et al., 2011; Garfinkel, Minati, Gray, Seth,
Dolan, & Critchley, 2014; Golkar, Bellander, Olsson, &
Ohman, 2012; Ohman, Soares, Juth, Lindstrém, & Esteves,
2012; Vizueta, Patrick, Jiang, Thomas, & He, 2012), and
among the databases, the International Affective Picture
System (IAPS) developed by Lang and colleagues (Lang
& Greenwald, 1988a, 1988b; Lang, Ohman, & Vaitl, 1988)
is the most widely used and contain affective stimuli in the
form of natural images (Marchewka, Zurawski, Jednorog
& Grabowska, 2014).

The IAPS provides a set of normative emotional stimuli
for experimental researchers in emotion and attention. It
provides a wide set of standardized photographs in color,
which evoke positive, neutral and negative affective states
and include content in a wide variety of semantic categories
(Lang, Bradley, & Cuthbert, 1997). Studies by the creators
of IAPS and by other researchers have shown that it is an
instrument that induces reliably emotional, behavioral and
physiological responses by means of its pictures, genera-
ting an emotional activation similar to what occurs in real
situations (Britton, Taylor, Sudheimer, & Liberzon, 2006;
Cuthbert, Bradley, & Lang, 1996; Lang, Greenwald, Bradley,
& Hamm, 1993; MacNamara, Foti, & Hajcak, 2009).

The theoretical model of the IAPS is based on three
principal dimensions that organize the emotional world at
a wide level: valence, arousal and dominance (Silva, 2011).
Also, some theoreticians include approach-avoidance in
this dimensional model, also known as motivation direction
(Davidson, 1999). Valence (or pleasure) and arousal are the
strategic dimensions of the emotional world (Bradley &
Lang, 2007). Affective valence refers to the disposition of
the organism to situations related to appetitive or aversive
motivational features, in a range from very pleasant to very
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unpleasant. Arousal is the dominant energy or force in the
emotional system, and ranges from very calm to very exci-
ted. Both valence (or pleasure) and arousal are the strategic
dimensions of the emotional world because different values
in such dimensions defines different emotions (Bradley &
Lang, 2007; Osgood, Suci, & Tannenbaum, 1957). Dominance
represents the degree of control perceived over the affective
stimulus, fluctuating from “in control” to “out of control”
(Silva, 2011). Finally, approach-avoidance fluctuates from the
tendency to approach the stimuli (e.g., stimuli that generate
excitement) and the tendency to avoid them (e.g., stimuli
that generate anxiety) (Marchewka et al., 2014; Mauss &
Robinson, 2009).

There is another way to conceptualize emotion that the
theoretical model of IAPS does not utilize, the categorical
approximation. The categorical approach postulates that the
emotional space is composed of a set of discrete and specific
affective states that are easily recognizable and mostly distinct
from each other, such as fear, anger or happiness (Ekman &
Rosenberg, 1997; Levenson, 1992). From this perspective,
six universal affective states have been recognized; anger,
disgust, fear, happiness, sadness, and surprise (Ekman &
Friesen, 1975, 1978; Ekman, Friesen, & Ellasworth, 1972).

In spite of the evident difference that these two theoretical
focuses have, Smith and Ellsworth (1985) proposed that
they are not incompatible, and that the dimensional model
could be useful to describe the similarities and differences
between discrete emotions. They are also complimentary if
we consider that each discrete emotion represents a combi-
nation of dimensions (e.g., fear is a discrete emotion with
negative valence, high arousal and a motivational direction
of avoidance) (Mauss & Robinson, 2009).

According to Barke et al. (2012), given that the theoretical
origin of the IAPS is based on the dimensional approximation,
most research that uses this instrument has been interested
in the valence and arousal that the images generate, thus
little is known about the discrete emotions that the images
evoke. This explains why there are currently only a few
studies that provide categorical scores of the images of this
instrument (Barke et al., 2012; Davis, Rahman, Smith, &
Burns, 1995; Libkuman, Otani, Kern, Viger, & Novak, 2007,
Mikels et al., 2005). Of these studies, only that of Barke et
al. (2012) is specifically focused on fear, and therefore is
specially relevant for the present study. The goal of Barke
et al. (2012) was to identify a set of images that evoke fear
from the pool of the IAPS of Lang, Bradley, and Cuthbert
(2008), using categorical and dimensional ratings of a German
sample (191 participants, 95 women, mean age 23.6 years).
Studying a subset of 298 images selected by six raters (who
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evaluated the complete set of 1182 images), of which 214
images evoked fear and 84 evoked one of other emotional
categories (anger, disgust, happiness, sadness, and neutral),
64 fear-evoking pictures were identified. This study also
found differences between sexes in the categorical and di-
mensional scores in an important number of images, as well
as dimensional differences compared to the USA norms of
the version of the IAPS utilized. The authors concluded that
the differences found emphasize the need to use sex-specific
and country-specific norms to select affective stimuli.

In Chile, two studies have validated a set of pictures from
the IAPS with the dimensional approach (Dufey, Fernandez,
& Mayol, 2011; Silva, 2011). The aim of Dufey et al. (2011)
was to obtain a valid set of images from the IAPS for a
Chilean sample and to compare the results with the norms of
the USA of the version of the IAPS utilized (Lang, Bradley
& Cuthbert, 2005). One hundred and thirty five university
students evaluated 188 images with dimensions of valen-
ce and arousal, using the pencil and paper version of the
Self-Assessment Manikin (SAM), an affective evaluation
system developed by Bradley and Lang (1994). The internal
consistency of the instrument was high for both the valence
and the arousal dimension. The results also demonstrated
the expected organization of affectivity, with a difference
between sexes in the assessment of valence and a difference
between countries in the arousal dimension.

The aim of Silva (2011) was to determine the psycho-
metric behavior of the IAPS to assess the instrument and
develop norms for the Chilean population. Two hundred
and eight university students observed the images of sets 7
and 14 of the original version of the IAPS (Lang, Ohman
& Vaitl, 1988), evaluating the dimensions of valence,
arousal, and dominance using the SAM. Both sets showed
a psychometric behavior consistent with the existence of
segregated motivational systems, with a quadratic association
and a boomerang-shaped distribution in the valence/arousal
relation. A larger activation gradient was observed for the
stimuli classified as negative relative to those classified as
positives, along with marginally significant differences bet-
ween sexes in the activation gradient of pleasant emotions;
the gradient was greater in men. Given that these Chilean
studies were not designed to evaluate the discrete emotions
that the IAPS emotions generate and did not focus specifi-
cally on fear, studying the IAPS using a categorical model
in a Chilean sample will provide new knowledge to fill up
the gap leaved by these two other studies.

Finally, a number of validation studies of the images of
IAPS have demonstrated that factors such as sex, culture
and sometimes age modify the emotional response that these

images generate (Gantiva, Guerra, & Vila, 2011; Grithn &
Scheibe, 2008; Lasaitis, Ribeiro & Bueno, 2008; Moltd el
al., 1999; Vila et al., 2001; Yi, Liu, Luo, & Yao, 2006). These
results indicate the need to establish specific norms by country,
sex and age, in order to choose the visual affective stimuli
that are most representative of the reference population, thus
contributing to an adequate evaluation and understanding of
the emotions in their own cultural context (Molto et al., 1999).
The goal of this study was to identify, using categorical and
dimensional evaluations, a valid set of fear-evoking images
in a Chilean sample, using the version of the IAPS of Lang,
Bradley, and Cuthbert (2008). Within the categorical dimension
of emotions that the IAPS produces, we chose to study fear
because its evolutionary significance as an adaptive mecha-
nism, because its importance in clinical research on anxiety
disorders, and because of the lack of validated and reliable
fear-evoking stimuli to use in experimental situations. The
study procedure is based on Barke et al.’s (2012) procedure,
but we added new statistical criteria for the identification of
images that validly evoke fear. We hope to facilitate future
studies on emotions in Chile, especially fear, by providing
adequate affective visual stimuli for their studies.

Methods

Participants

Sixty Chilean volunteers (30 women) of Santiago (Chile)
who did not know the specific goals of the research parti-
cipated in the study. Their mean age was 22.3 years (SD +
3.2). Fifty seven participants reported being enrolled at the
university; the other three had only finished high school. All
participants were previously evaluated using a preventive
medicine checklist in order to exclude individuals with
medical or physiological risks.

Stimulus material

Six raters, using the criteria of Barke et al. (2012), who
were also evaluated with the medical checklist, classified a
total of 1177 images obtained from the version of the IAPS
of Lang, Bradley, and Cuthbert (2008). They evaluated and
labeled each image using nine categories (fear, anger, disgust,
sadness, happiness, affectionate love, erotic love, surprise,
and neutral), plus an additional “other”, with a space where
they could indicate an emotion other than those in the list
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(see Appendix A). The 70 images that were considered to
evoke fear by the majority of the raters were selected for the
study. For the eight remaining categories, after eliminating
those images evaluated by at least one rater as evoking fear
(353), we selected 12 images representing disgust, happiness,
sadness, affectionate love, and erotic love, and 3 additional
images representing surprise, 1 representing anger, and 12
neutral images. These images were chosen at random among
the images that were labeled in each category by the majority
of the raters. In contrast to the study of Barke et al. (2012), all
the pictures of the IAPS version of Lang et al. (2008) were
presented, even those that showed mutilated corpses; this is
the reason we made tested participants with the preventive
medicine checklist. The final set was composed of a total
of 146 images (70 of fear, 12 of disgust, 12 of happiness,
3 of surprise, 1 of anger, 12 of sadness, 12 of affectionate
love, 12 of erotic love and 12 neutral)

Procedure

Before beginning the experiment all participants signed
an informed consent form approved by the Ethics Committee
of Social Sciences and Humanities of the University of
Chile. The parents of the two participants that were less
than 18 years old signed an additional consent agreement.
The images were evaluated individually using computers
in sessions that included from 1 to 25 participants. We used
the same procedure as Barke et al. (2012) except for what
is detailed below. The presentation of the images of IAPS
was performed in computers with a screen of no less than
10 inches, using the E-Prime® software, or where this
was not possible, in the portable document format (PDF)
of Adobe. For the dimensional evaluations the participants
rated valence, arousal and dominance of each image using a
9-point scale (paper and pencil version of SAM; Bradley &
Lang, 1994) (see Appendix B). The process of evaluation of
the images lasted approximately 60 minutes, during which
each participant gave four evaluations, one categorical and
three dimensional, of each image.

Statistical analysis
Categorical evaluations

Using the criterion of simple majority we determined
which emotion was associated with each of the images (for
the complete sample and separately for men and women),
obtaining the frequency of images for each of the categories
offered. This was done to compare with the choices previously
made by the raters, in which the criterion of simple majority
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was also used to obtain the set of 146 images. Then to evaluate
if the images of fear found are really associated with fear and
not another emotion, we used the Chi-square test of the fear
category compared to all other choices. By sequential removal
of the values of the sum in each image that most contributed
to the Chi-square value, we determined for which images the
participants chose the category fear in the same proportion as
other categories (p >.05) and for which the fear category was
significantly greater than the other categories. We complemen-
ted this analysis with the values of the Adjusted Standardized
Residuals (ASR) for each image of fear obtained by simple
majority, testing the significance of fear vs. non-fear; these were
considered significant (p <.05) when adjusted residuals were
>|1.96 |. This analysis was performed both for the complete
sample and separately for men and women.

Sex differences

To determine relations between the categories selected
and sex, we used a Chi-square test with the factors sex
(woman, man) and category (fear, anger, disgust, sadness,
happiness, tender love, erotic love, surprise and other).
Then, to determine which specific emotions are associated
we first calculated the frequency of emotions that men and
women assigned to the total images presented, and then
the ASR for each category. Finally, the same analysis was
performed for each image separately.

The dimensional evaluations were analyzed using the mean
of the scores per image, using Student’s t test for indepen-
dent samples to determine if there were differences between
women and men in the evaluations of valence, arousal and
dominance. Given that in many cases Levene’s test indicated
that the assumption of equal variances was not fulfilled, we
used Welch’s test with equality of variances not assumed.
We also used the t-test for independent samples on the total
score of each image, to evaluate association between the
sex of the participants and their evaluations for each of the
dimensions. For the analysis of dimensional evaluation we
report the probability p and the size of the effect (Cohen’s d).

Comparison with the study of Barke et al. (2012)

We compared the fear images found in the Chilean
sample with those reported by Barke et al. (2012), using
a t-test for independent samples to compare the means of
valence and arousal in the two studies, both for the complete
sample and separately by sex. We report the probability p
and the size of the effect (Cohen’s d) for each analysis of
dimensional evaluation.
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Results

Categorical evaluations

Forty-three of the 146 images (29.45%) were labeled as
evoking fear by the participants using the criterion of simple
majority (The 43 IAPS fear-evoking images are given in
Appendix C). This was expectable due to the prior selection
of the images that would be included in the study (in which
47.95% of the total of the categories offered corresponded
to the emotion fear). It is important to note that all the fear-
evoking images found (43) were among the 70 fear images
previously chosen for the study.

The Chi-square test found that only one of the 43 images
that the participants indicated as fear evoking was chosen
as evoking this emotion significantly more than the sum
of the other chosen emotions (IAPS image #1525, called
“AttackDog”). Testing men and women separately, women
chose only one image as evoking fear significantly more
often than they chose other emotions (IAPS image IAPS
#6370, called “MaskedMan”), while in men the test was not
significant for any image. Given that finding only one image
that evoked fear significantly in the entire sample did not
satisfy the goals of the study, we calculated the ASR of the
contingency tables for each image in search for significant
fear-evoking images. This analysis found six images that
evoked significantly more fear than other emotions for the
entire sample (which included the two found previously
with the Chi-square analysis). For women and men sepa-
rately were found three and two images, respectively; all
were part of the set of six images identified in the complete
sample (see Table 1).

Table 1. Fear-evoking images

Image # Description ASR
Entire sample Women Men

1300 Pit Bull 2.2 24
1304 AttackDog 2.5

1525% AttackDog 35 2.6 2.4
1932 Shark 2.5 2.6

6370 Masked Man 2.5 33

7640 Skyscraper 2.1

Note. IAPS image number and descriptions of fear-evoking images
found for the entire sample and by sex using Chi-square test and ASR.
* Image that evoked significantly more fear.

Sex differences
Differences with the categorical approach

The Chi-square analysis for the association between
category chosen and sex of the participants (X? = 148.5, p
<.001) indicated an association between these variables for
the total image set. Using ASR and Chi-square by category
showed that women labeled a significantly greater number
of images with the emotions fear, disgust, sadness and the
category other, while mean labeled significantly more ima-
ges as neutral and surprise than women did. The choice of
the emotions happiness, anger, affectionate love and erotic
love was independent of sex (for more details see Table 1
of Supplementary Material).

Differences using the dimensional approach

The t-tests for independent samples indicated that
women evaluated the images with more arousal than men;
they generated a greater sensation of excitation (¢t = 2.16
(equal variances not assumed), p <.05, d=0.54). Significant
differences were not found in the evaluations of valence or
dominance.

The comparisons of the means of the evaluations of
valence, arousal and dominance of each image between
men and women found significant differences (o = .05) in
55 images (37.7%, Cohen’s d = 0.51-0.78) with respect to at
least one of the dimensions, while with respect to the three
dimensions together there were only two (1.4%, Cohen’s d
=0.5-0.76). Differences in the evaluation of valence were
found for 14 images (9.6%, Cohen’s d = 0.5-0.71); in the
majority of these (64%) men evaluated the images more
positively than women. In the evaluation of arousal, women
and men differed in 40 images (27.4%, Cohen’s d = 0.5-0.78)
of the total; women evaluated all these images as evoking
more excitation than did men. Finally, in the evaluation of
dominance there was a sex difference in 16 images (11%,
Cohen’s d = 0.51-0.63); all were evaluated by women as
having greater presence of dominance than by men. Table
1 of the supplementary material provides the value of ¢, p
and the size effect (Cohen’s d) for each image.

Comparison with the study of Barke et al. (2012)

Of the 43 fear-evoking images found in this study, 30
(69.77%) coincided with those found by Barke et al. (2012).
The #-tests for independent samples found significant diffe-
rences between the studies in all the evaluations of valence
and arousal, both for the complete sample and for women

TERAPIA PSICOLOGICA 2016, Vol. 34, N° 3, 209-215



214 CAROLINA P. MORENO, VANETZA E. QUEZADA, ANDRES ANTIVILO

and men separately. The Chilean sample evaluated these
30 fear-evoking images more positively and with greater
arousal than their German counterpart; women showed the
larger difference in both dimensions (see Table 2).

Discussion

The main objective of this study was to find a valid
set of images of the IAPS (Lang et al., 2008) that evoke
fear in a Chilean sample. Of the 146 images evaluated, the
participants classified 43 as fear-evoking using the criterion
of simple majority. However, using Chi-square and ASR,
only six images evoked fear significantly more than any
other emotion for the complete sample. Differences in the
evaluation of the images were found between sexes and
between cultures.

Fear-evoking images

As in the study of Barke et al. (2012), we conclude that
the election of images using the opinion of six raters as
the criterion is not an adequate method for the selection of
visual stimuli that evoke fear. Even though the participants
coincided with the raters in more than half of the images
selected there was a difference of 39%, which is an important

percentage considering that these images may be used in
clinical studies of fear and anxiety disorders. In spite of this,
we decided to use this methodology in order to compare
with the German study, given that these are the only studies
that have tried to establish fear-evoking images using an
instrument with affective images. To avoid this problem, the
participants could have been asked to evaluate all the images
of the IAPS (1177); however, this has practical limitations
due to the long time that participants would need to make
the four evaluations requested for each image.

Taking this into account, we propose an alternative
methodology for the selection of representative images of
each category, which consists of evaluating the contrast
between the categorical evaluation of the raters and a random
selection. Thus, to evaluate if a given image may be assigned
to a particular category and be considered representative of
the category, we suggest the use of a permutation method
(e.g., randomization, jackknife, bootstrap).

In this study, even complementing the Chi-square analysis
with the use of ASR we could only identify 6 fear-evoking
images out of the 70 included in the study. The low number
of images identified as fear evoking may be a consequence
of the design of the study and the methodology used (e.g.,
stimulus material, statistical analyses). The stimulus material
used (IAPS) is a factor that probably influenced the small
number of fear-provoking images found. Some authors

Table 2. Comparison between german and chilean participants

VALENCE AROUSAL
. Cohen’s . Cohen’s
Chileans Germans I df Chileans Germans I df d
(n=60) (n=191) (n=60) (n=191)
Mean SD Mean SD Mean SD Mean SD
All 3.83 0.4 3.17 0.7 4.68%* 493  1.09 6.2 0.4 5.62 0.6 *4.59%* 514 1.1
Men 398 04 338 0.7 4.05%*% 489 094 5.75 0.5 538 0.5 2.96* 58 0.74
Women 3.68 0.5 295 0.6 5.15% 523 1.22 6.64 0.4 5.88 0.6 *5.65** 462 1.29

a

*

*;

1
2
3

TERA

Note. Comparison between german and chilean participants in evaluations of valence and arousal for the 30 common
fear-evoking images, for the complete samples and separately by sex.
Equality of variances not assumed
p=<.05
" p<.01
See Appendix D.
The raters were Chilean volunteers with no particular quality other than age within the age range of the participants.
For more details see the Stimulus Material section of Barke et al. (2012).
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have criticized the IAPS for the limited number of images
it has that belong to a particular category (with a specific
content). Along with this, the quality of the IAPS images
is not always optimum; some images that belong to a gi-
ven category have worse quality than those that belong to
another semantic category (Delplanque, N’Diaye, Scherer,
& Grandjean, 2007; Marchewka et al., 2014). This is a point
to be considered, taking into account that some studies have
demonstrated that the physical properties of the images
(e.g., size, complexity of the scene, spatial frequency) may
influence the affective processing of these visual stimuli
(Bradley, Hamby, Low, & Lang, 2007; Codispoti, Ferrari,
De Cesarei, & Cardinale, 2006; Wiens, Sand, & Olofsson,
2011). Thus the poor quality of some of the images pre-
sented and their distance from reality may have weakened
the capacity of this instrument to evoke emotions (fear in
particular) similar to what real situations evoke. It is also
possible that the criterion of simple majority employed in the
statistical analysis biased the results. This criterion, used to
identify the 43 fear-evoking images, showed inconsistency
with the analysis of ASR for the images for two reasons.
First, the tests of adjusted residuals reduced the number of
fear-evoking images from 43 to 6, which indicates that the
images cataloged as fear-evoking using simple majority in
reality did not generate this emotion significantly more than
the other emotions offered. Second, although according to
the criterion of simple majority image #9930 (Ship Wave)
evoked fear in the whole population, the ASR showed that
this image generated significantly an emotion other than
fear (RTC =-2.2).

Images belonging to other categories

Of'the 70 images selected as fear evoking by the raters,
43 coincided with the evaluation of the participants and 27
were cataloged by the participants as evoking other emo-
tions. These 27 images were labeled (by simple majority)
in the categories neutral (77.78%), sadness, anger and
surprise (7.41% each). One possible explanation for the
high frequency of the choice of the neutral category is that
the contents of a large part of these images are situations of
danger distant from the everyday life of the participants (e.g.,
#1080, #1113, #2690, which show a serpent, a missile and
a group of terrorists, respectively). However, the majority
of the images that the participants labeled as neutral in this
fear-evoking subset were images that do not represent neutral
situations (e.g., #6260, #6241, #9440, which show a pointed
gun, a revolver and stacked skulls). This might be due to
the deficits mentioned above with respect to the physical

properties of the IAPS images, to the evaluation context, or
to the ambiguous nature of some of these images (Barke et
al., 2012; Davis et al., 1995). Although the emotion fear is
the focus of this study, it is important to mention what was
observed with the rest of the categories offered, considering
that there may also be general and sex-specific norms for them.
The images that the participants labeled with the emotions
disgust, affectionate love and erotic love coincided 100%
with those pre-selected as representative of each emotion.
This allows us to conclude that for these emotions, the
criterion of selecting images using the evaluation of raters
is a trustworthy method to select representative affective
stimuli of the sample, also providing another validation of
the categorical norms obtained.

Sex differences

The differences found in the categories chosen by men
and women, which were significant for the emotions fear,
disgust and sadness for women and for the neutral and sur-
prise categories for men, are consistent with those reported
in the literature with respect to sex differences in the evalua-
tion of images from the IAPS belonging to some semantic
categories (e.g., aversive images and images with erotic
content; Barke et al., 2012; Bradley, Codispoti, Sabatinelli,
& Lang, 2001). These differences were observed mainly
in the election of the emotion fear, in which there was a
greater propensity in women to judge situations (in this case
images) as evoking fear (Barke et al., 2012; Davey, 2008;
Gullone, 2000). However, studies similar to ours have not
found significant sex differences in the discrete evaluations
of images from the IAPS (Davis et al.; 1995; Mikels et al.;
2005). According to Bradley et al. (2001), biological and
sociocultural factors may play an important role in sex
differences in the modulation of responses to affective sti-
muli. This would explain why in the rest of the categories
evaluated in this study (happiness, anger, affectionate love
and erotic love) significant differences between the sexes
were not found.

In addition to the above, the differences between se-
xes found in the evaluation of arousal, in which women
evaluated images as evoking significantly more excitation
than men, have also been reported in a large part of the
validation studies with the dimensional model mentioned
in the introduction. All these results reinforce the need to
create and utilize specific norms for each sex when affective
visual stimuli are used.
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Comparison with the study of Barke et al. (2012)
in fear-evoking images

Of the 64 fear-evoking images found in the study of
Barke et al. (2012), 30 coincided with those of the present
study (using the simple majority criterion). With respect to
the other 34 images, 21 were not part of this study, because
the raters did not choose them or because they were not in-
cluded in the posterior random selection, 9 were labeled by
the Chilean sample as neutral, 2 as surprise and 2 as evoking
sadness. This, along with the significant difference between
sexes found between the studies in all the evaluations of
valence and arousal (the Chilean sample evaluated more
positively and with more arousal the 30 common images),
and the extensive evidence of transcultural differences in
the phenomenon of emotion (e.g., Buunk, & Hupka, 1987;
Gantiva, et al., 2011; Mesquita & Frijda, 1992; Shao-Hua,
Ning, & Wen-Tao, 2005; Terraccinano et al., 2003), empha-
size the need to elaborate country-specific norms in the
selection of the most appropriate affective visual stimuli
for the population studied.
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