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Abstract Film clips are an important tool for evoking

emotional responses in the laboratory. When compared

with other emotionally potent visual stimuli (e.g., pictures),

film clips seem to be more effective in eliciting emotions

for longer periods of time at both the subjective and

physiological levels. The main objective of the present

study was to develop a new database of affective film clips

without auditory content, based on a dimensional approach

to emotional stimuli (valence, arousal and dominance). The

study had three different phases: (1) the pre-selection and

editing of 52 film clips (2) the self-report rating of these

film clips by a sample of 113 participants and (3) psy-

chophysiological assessment [skin conductance level

(SCL) and the heart rate (HR)] on 32 volunteers. Film clips

from different categories were selected to elicit emotional

states from different quadrants of affective space. The

results also showed that sustained exposure to the affective

film clips resulted in a pattern of a SCL increase and HR

deceleration in high arousal conditions (i.e., horror and

erotic conditions). The resulting emotional movie database

can reliably be used in research requiring the presentation

of non-auditory film clips with different ratings of valence,

arousal and dominance.

Keywords Emotion � Emotional movie database

(EMDB) � Heart rate � Skin conductance level �
Affective space

Introduction

Research on the affective processing of pictures and the use

of the International Affective Picture System (IAPS) has had

a significant impact for the study of emotions and attention

during the last decades. Nonetheless, several problems have

been reported that may limit the utility of this emotional

database, namely habituation related reactions of presenting

the same picture to the same subject (Dan-Glauser and

Scherer 2011). One of the most problematic limitations is

the attenuation of the emotional impact of the stimulus as

exposure time increases (Koukounas and Over 2000). This is

the reason why sustained tasks tend to use blocks of several

pictures (Gomez and Danuser 2010).

The use of emotionally arousing film clips, instead of

pictures, may help to overcome this limitation (Rottenberg

et al. 2007). First, film clips seem to be more effective in

sustained affective processing for longer periods of time at

both the subjective and physiological levels. Second, with

film clips it is possible to expose participants to potential

real-life scenarios without the ethical constraints that in

vivo exposure techniques may create (Schaefer et al.

2010).

Despite the advantages mentioned above, the use of film

clips may also present disadvantages compared to the use

of affective pictures. First, the camera angle (i.e. framing,

viewpoint, angle of the shot, movement) or light levels may

differ within the film clip. Second, because a film clip is a

succession of images presented at a variable rate per sec-

ond, repetitive exposure of the images that make up a film
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clip may also produce sensitization or habituation. Third,

some of the real life situations depicted can be perceived

by the observer as rather unusual, fantastic or unrealistic.

Finally, most film clips are crossmodal and activate both

auditory and visual systems.

In contrast to the abundance of reliable affective picture

stimuli databases (e.g., International Affective Picture

System—IAPS (Lang et al. 2008); The Geneva Affective

Picture Database—GAPED (Dan-Glauser and Scherer

2011), only a few sets of affective film clips are currently

available. Most of the existent film clips were often chosen

to differentiate between discrete affective states (e.g.,

Gross and Levenson 1995; Lazarus et al. 1962; Philippot

1993) rather than to elicit a more diffuse state of positive or

negative emotional activation (e.g., Watson 2000).

Although most of the affect-elicitating film clips avail-

able are defined on the basis of their capacity to elicit

discrete emotional states, several studies have research

questions that go beyond emotional discreteness and aim to

elicit a broader emotional state, such as pleasantness and

arousal levels.

Discrete emotions can be organized in terms of

dimensions such as valence, arousal and dominance (e.g.,

Lang 1979; Osgood 1966). In this view, the emotional

response reflects the initial evaluation of a stimulus elic-

iting either an approach or withdrawal reaction that may

vary in terms of intensity. The direction of the response

(toward or away from the stimulus) is mediated by two

motivational brain systems: appetitive and defensive. The

appetitive system is activated in contexts promoting

approach behavior related to survival and pleasure (e.g.,

reproduction, feeding and caregiving). The defensive sys-

tem is activated in contexts related to withdrawal, escape

or attack behaviors (e.g., escape and threatening). The

valence of the stimulus indicates which motivational sys-

tem is engaged, while arousal indicates the level of acti-

vation during exposure (e.g. Bradley et al. 2001; Lang and

Bradley 2010). The dominance indicates the power of the

emotional state or degree in which the person feels domi-

nated by the emotional activation (e.g., Lang 1979; Osgood

1966).

Dominance is thought to account for little variance in

the evaluative judgment of symbolic stimuli (e.g. pictures,

words) (Bradley and Lang 2007b). However, this dimen-

sion may have a more preeminent role in situations por-

traying some type of social interaction—such is often the

case with film clips (Bradley and Lang 2007b).

So far, research based on this dimensional approach has

demonstrated that emotional pictures [e.g., IAPS (Lang

et al. 2008)], sounds [e.g., the International Affective

Digitized Sound (IADS) (Lang et al. 1999)] and words

[e.g., the Affective Norms for English Words (ANEW)

(Bradley and Lang 1999)] effectively activate the two

major motivational brain systems in a broad affective space

(e.g. Bradley and Lang 1994).

The above picture, sound, and word databases have been

standardized (Bradley and Lang 1999; Lang et al. 1999,

2008). The standardization of emotional databases is

instrumental in providing sufficient experimental control of

emotional stimuli and allowing the replication of results

across different laboratories and cultures (Lang et al. 2008).

In the past, pictures have been more frequently used

than film clips. Static cues (see Lang et al. 2008) seem to

be more suitable for highly sensitive temporal resolution

methods, like event related potentials (ERP) or autonomic

responses (e.g. eye blink reflex). However, the use of

dynamic cues to investigate sustained emotional activation

for longer periods call for the need of new film clips dat-

abases. In addition, the use of audio in film clips, while

enhancing the emotional induction, may limit the scope for

experimental manipulation (e.g., audio manipulation for

emotional and cognitive tasks). The use of non-auditory

film clips may allow the experimental manipulation of the

auditory context, such as the introduction of an incongruent

audio context in order to test incongruent cross modal

affective interference. Additionally, the use of non-audi-

tory film clips allows the possibility of the introduction of

sound probes (such as acoustic startle probes and auditory

oddball tasks) during the emotional exposure, which may

be instrumental in EEG/ERP and fMRI studies.

More recently, there has been an increased effort for the

standardization of film clip databases. For instance,

Schaefer et al. (2010) have recently published a battery of

70 film clips specially developed to elicit discrete emo-

tional states (fear, anger, sadness, disgust, amusement,

tenderness and a neutral state) with different levels of

arousal and valence. Nonetheless several differences are

worth noting between previous databases and our current

proposal. First of all, the current database aims to provide a

tool for researchers allowing the study of the psycho-

physiological motivational organization of emotion, simi-

larly to what has been done with the IAPS (Lang et al.

2008). In other words, this database was designed in order

to activate (with different arousal levels) both the appeti-

tive and the defensive motivational systems (e.g., Lang and

Bradley 2010). Second, as psychophysiological data seems

to be somewhat unspecific to discrete emotions (Caccioppo

et al. 1993), the current film clips database is aimed for the

elicitation of a variety of emotions on a multidimensional

continuum. Third, as the auditory content seems to be a

powerful source of affect induction, the removal of this

modality in our database is intended to allow the possibility

of additional experimental manipulations of (e.g. startle

response; comparison between static and dynamic stimuli).

The aim of the current study is to develop a new film

clips database without auditory content, based on a
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dimensional approach to emotional stimuli (valence,

arousal and dominance), using self-report (self-assessment

manikin (SAM) (Lang 1980) and psychophysiological

methods [skin conductance level (SCL) and the heart rate

(HR)]. The SAM is a widely used measure requiring a self-

report of graphic figures depicting a range of 9-point scale

values along the three dimensions: valence (i.e., from a

happy to an unhappy figure), arousal (i.e., from an excited,

wide-eyed figure to a relaxed figure), and dominance. (i.e.,

from a smaller to a larger figure). This instrument has been

found to be very reliable across individuals, as assessed by

split-half coefficients for both valence and arousal. In the

pencil-and-paper version, the Spearman rank-order corre-

lation coefficients for both valence and arousal are also

very high (r = .94). The instrument also seems to be highly

reliable when the same pictures are rated across experi-

ments with between-subject designs (r = .99 for valence

and r = .97 for arousal (p \ .001) (see Lang et al. 2008 for

a detailed explanation). Other emotional databases have

successfully used this self-report method as the main

method of validation (e.g. Backs et al. 2005).

The present study uses the SAM questionnaire, allowing

a crossover analysis of valence and arousal that maps better

onto bidimensional models of emotions (e.g. Russell 1980).

Another, less frequently addressed affective space dimen-

sion, is the subjective measure of dominance (i.e., level of

control perceived by the subject during stimuli exposure, or

the power of the emotional state induced). The selection of

thematic categories follows a bidimensional approach in

order to have several film clips that map onto the four

quadrants of the affective space (positive and negative

valence with low and high arousal).

Affective states are psychologically driven phenomena

that represent adaptation to changing environments. Thus,

studying psychophysiological responses such as heart rate

and skin conductance can facilitate an understanding of

the level of activation elicited by the film clips. Previous

studies have assessed cardiovascular and electrodermal

reactivity to different affective stimuli (e.g. Bradley et al.

2001; Turpin and Siddle 1983). Heart rate (HR) and skin

conductance level (SCL) consistently varies with emotional

arousal (e.g., Bradley et al. 2001). Initial processing of both

pleasant and unpleasant film clips, when compared to neu-

tral film clips, leads to a deceleration of the heart rate and

increase in the galvanic skin response (Codispoti et al. 2008).

In sum, affective film clips are an important tool for

eliciting emotions in the laboratory. The main objective of

this study was to develop a new database of non- auditory,

emotion-inducing film clips based on the current, estab-

lished approach in which emotion-inducing stimuli are

rated along the dimensions of valence, arousal and domi-

nance. Additionally, the use of HR and SCL during the

entire duration of the film clips could provide additional

data illustrating psychophysiological changes associated

with different levels of valence, arousal and dominance

elicited by the film-clips.

Method

General Overview

The study was performed in three phases. (1) The selection

and editing of 52 film clips from 100 original films. (2) The

self-report rating of these film clips based on ratings collected

from 113 participants. The categories chosen for this database

are based on the two-dimensional affective space (e.g.,

Bradley and Lang 2000; Posner et al. 2005; Russell 1979,

1980): the hedonic valence (positive vs. negative) and arousal

or emotional intensity (from low to high). The categories

derived were the following: social negative; social positive;

erotic; horror; scenery; object manipulation). Social negative

and positive clips represent social interactions where the

content is clearly positive or negative but with low appetitive

or defensive motivation. Erotic and horror are clearly on the

other end, with higher appetitive or defensive motivation.

Scenery (landscapes without people and animal) and object

manipulation film clips represent categories without clear

appetitive or defensive motivation. (3) Psychophysiological

recording during film clip viewing (i.e., affective state mea-

sured by peripheral variables like heart rate and electrodermal

activity) in a different sample of 32 participants.

The study received prior approval by the local ethical

review board and was in accordance with the declaration of

Helsinki. All participants gave their written informed

consent prior to their inclusion in the study.

Film Clips Selection

Phase 1

After selecting different thematic categories (erotic, horror,

social positive, social negative, scenery and object

manipulation) two researchers selected and edited 127 film

clips from 100 commercial films and 2 original film clips of

object manipulation produced by the research team. The

criteria used in this phase were based on (a) the stability of

the displayed context; (b) the continuous presence of people

in the scene; and (c) hedonic valence which remained

unchanged during the entire clip thus not eliciting at the

same time positive and negative affection. Film clips were

chosen because the context (emotional content) was

maintained for the entire duration. Each 40-s clip was

edited for consistency of acting scene and emotional con-

tent throughout its duration.
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All the categories, with the exception of the scenery one,

had the presence of human beings. The 127 film clips were

rated by 11 participants using the SAM. Based on these

ratings, 52 clips were selected, while 75 were discarded

due to a high variability in terms of self-report ratings. The

film clips were selected according to their valence and

arousal ratings, in order to have film clips with different

level of hedonic valence (positive-ratings close to 9; neg-

ative-ratings close to 1; and neutral-ratings close to 5) and

different levels of arousal (low (ratings close to 1), and

high (ratings close to 9). The erotic category consisted of

10 different film clips with heterosexual couples engaged

in sexual intercourse (but with no genitalia exposure); the

horror category consisted of 10 different film clips of life-

threatening, aversive and horrifying situations; the social

positive category consisted of 10 different film clips of

happy social interactions (e.g., friends having fun at the

beach); the social negative category consisted of sad or

angry social interactions without threatening, aversive and

horrifying situations (e.g., a man crying at the funeral of his

mother); the scenery category consisted of 10 different film

clips of natural scenery or landscapes (e.g., the aurora

borealis) and the object manipulation category consisted of

2 film clips showing a human hand manipulating small

objects on a table. Film clips were selected in order to

obtain a total of 10 film clips per category with homoge-

nous ratings by the research team on valence, arousal and

dominance within each category.

Film Clips Validation

Phase 2: Self-Report Ratings

The objective of this phase was to provide ratings of

arousal, valence and dominance for each of the selected

film clips.

Participants

Participants were recruited from two major northwestern

Iberian universities; 113 volunteers (75 females and 38

males; mean age = 21, 56; SD = 6, 30) participated. Of

these individuals, 77 were Portuguese and 36 were Spanish.

All of them were psychology students. Questionnaires were

translated into the native language of each participant group

(Portuguese or Spanish) by native speakers of the language.

Materials

Participants viewed 52 40-s film clips with a resolution of

720 9 576. The film clips were presented in 4 random

blocks of 13 film clips each, in a pseudorandom trial order.

The participants performed the task in a room under similar

light conditions and were seated at a 90�-angle arc facing

the screen. The videos were displayed using a projector and

a projector screen. The maximum image size displayed was

1.5 m wide and 1.2 m high. The procedure of self-report

occurred in six sessions, with at least 20 people in each

session. In each session, participants viewed film clips from

6 different categories: erotic, horror, social positive content,

social negative content, scenery and object manipulation.

At the start of the procedure, participants were told that

they would see several emotion-inducing film clips per-

formed by professional actors. They were also informed that

some film clips might portray potentially shocking scenes

and were reminded that they were free to withdraw from the

experiment at any time. After providing written informed

consent, participants were given instructions for the rating

scale used in the procedure. The scale was a paper and pencil

version of the self-assessment manikin (SAM) (Lang 1980);

ratings were made on a 9-point Likert scale for ratings of

valence, arousal and dominance. For each film clip partici-

pants were also required to answer 2 questions: (1) ‘‘Have

you watched this movie before?’’; and (2) ‘‘Have you closed

your eyes or look away during the clip presentation?’’.

Participants were told to report their emotional reactions to

each film clip by completing the questionnaire immediately

after watching each excerpt. Following Philippot (1993),

they were also instructed to report: (1) what they had actually

felt in response to viewing the film clip, rather than what they

believed they should feel; (2) what they felt at the time they

viewed film clip, not their overall mood; and (3) if they

recognized the movie the film clip. The latter was obtained in

order to eliminate any clips from the database that had pre-

viously seen by 30 % or more of the participants.

A practice film clip was used to demonstrate how the

rating should be performed. Instructions for the SAM

procedure were adapted from Lang et al. (2008). Immedi-

ately after the practice clip, the film clips were presented in

random blocks, in a pseudorandom trial order to ensure that

identical categories were not presented consecutively. Each

trial consisted of 40 s of viewing the film clip, followed by

20 s for the SAM ratings. Before presenting the next clip, a

blue screen with the words ‘‘Get ready for the new trial’’

appeared on the screen for 1 s. Each 60-s trial was pre-

sented in a projector screen, controlled by a computer

connected to a video projector.

Phase 3: Psychophysiological Responses

The objective of this phase was to assess the psycho-

physiological response (namely SCL and HR) to the film

clips in order to investigate their potential utility as a

second measure of the activation of the appetitive and
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defensive motivational systems. These measures were cho-

sen because they are currently the most common autonomic

nervous system markers of emotional processing (see Mauss

and Robinson 2009 for review). The HR has been thought to

be more responsive to the valence in affective pictures

viewing (Greenwald et al. 1989; Lang et al. 1993) while the

SCL seems to be more responsive to the level arousal,

regardless of picture valence (e.g., Cuthbert et al. 2000).

Combining both measures may prove useful to determine

the different levels of arousal and valence induced by the

emotionally laden film clips.

Participants

A total of 32 right-handed healthy volunteers, 16 females

(mean age: 21, 73; SD: 2, 31) and 16 males (mean age: 24,

80; SD: 3, 90) participated in this phase and watched all the

52 film clips.

Materials

The same film clips previously mentioned (i.e., self-report

ratings) were presented in a 19 inches screen, in random

blocks with a pseudo-randomized trial order (there were no

two consecutive trials with film clips of the same category),

with 6 s interval between trials.

The SCL and the HR were collected on a BIOPAC MP150

system with the AcqKnowledge 4.0 (BIOPAC Systems Inc).

The SCL was assessed using two Ag–Ag–Cl electrodes

attached to a conductance module. The electrodes were

attached to the second and third finger of the left hand,

between the first and second phalanges. This setup for the non-

dominant hand was chosen because several experimental

tasks that could be used in responding to these film clips may

require a motor response typically performed by the dominant

hand. SCL was analyzed offline using AcqKnowledge 4.0

software (BIOPAC Systems Inc.), as the mean value of con-

secutive 4 s epochs of the entire 40 s of exposure to the film

clip. HR was assessed using a 3 lead ECG, with a lead II

configuration. The average beat per minute was acquired as

consecutive 4 s epochs during the entire 40 s of film clip

exposure. Baseline was set as the 4 s prior to the film clip

presentation, during the inter-trial interval.

Data Analysis

Self-Report Ratings

The grand mean for each thematic category was calculated.

A general linear model analysis was used. Three separate

within-subject repeated measures ANOVA with 6 levels

(horror, erotic, social positive, social negative, scenery and

object manipulation) were performed for the valence,

arousal and dominance dimensions. All the post hoc mul-

tiple pairwise comparisons were performed using Bonfer-

roni’s correction. The level of statistical significance was

set at p \ .05. Data analyses were performed using SPSS

19.0.1 (IBM�).

Psychophysiological Responses

Repeated measures ANOVAs (each predicting the SCL and

the HR) were performed with six within subject levels

(erotic, horror, social positive, social negative, scenery,

object manipulation categories). The level for statistical

significance was set at p \ .05 and all analyses were per-

formed using IBM SPSS 19.0.1 (IBM�).

Results

Self-Report Ratings

Table 1 presents a general description of the film clips,

with the associated self- report ratings of valence, arousal

and dominance. The ratings are presented separately for

males and females, along with the percentage who reported

recognizing the film clip. All clips are included because

no film clip was familiar to more than 30 % of the

participants.

Scores of the scales for valence, arousal and dominance

assessed using the SAM (Lang 1980) are presented. The

paper-and-pencil version consisted of graphic figures for

each film clip with scores on 9 point Likert scale for each

of the 3 dimensions (see Lang et al. 2008 for detailed

explanation). Higher scores on the dominance subscale

indicate the extent to which the participant reported the

subjective feeling of being overwhelmed.

The Fig. 1 shows the distribution of the ratings of

valence, arousal and dominance, suggesting that the chosen

categories represent different quadrants of the affective

space (pleasure and arousal) in both males and females.

Category Comparison

The grand means for each category of film clip in each

dimension were calculated to test the extent to which cat-

egory scores differed in valence, arousal and dominance.

No significant gender effects at the category level were

found (i.e., valence, arousal and dominance).

Valence Effects

A one-way repeated measures ANOVA revealed significant

differences among valence ratings (F(5,560) = 394.18,
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p \ .001, e = .74, gp
2 = .78). Post hoc Bonferroni pairwise

comparisons found no difference in the valence ratings of

social positive and erotic categories of film clips (p = n.s.),

although the other categories differed significantly in

valence ratings (see Table 2). Horror, Social Negative,

Scenery and Objects are significantly different in terms of

valence ratings from all the other categories (p \ .001).

With the exception of erotic, social positive clips was rated

as significantly more pleasant than the remaining categories

(p \ .001). Apart from the already mentioned exception,

erotic film clips were also significantly rated as more

pleasant than horror, social negative and objects (p \ .001)

as well as from scenery clips (p = .003).

Arousal Effects

A one-way repeated measures ANOVA revealed a signif-

icant effect of arousal (F(5,560) = 271.82, p \ .001,

e = .64, gp
2 = .71). Post hoc Bonferroni pairwise com-

parisons indicated that category arousal ratings differed

significantly from each other (see Table 2). Horror, erotic,

social negative and social positive were significantly

different in terms of arousal ratings from each other

(p \ .001), with the following gradation: Horror [ Erotic

[ Social Negative [ Social Positive (p \ .001). These

categories were also rated as more arousing than both

Scenery and Object Manipulation (p \ .001). Addition-

ally, Scenery was rated as more arousing than Object

Manipulation clips (p = .046).

Dominance Effects

A one-way repeated measures ANOVA showed a signifi-

cant effect of dominance (F(5,560) = 38.77, p \ .001,

e = .44, gp
2 = .26). Horror clips had significantly higher

ratings than other thematic categories for this dimension

(p \ .001). Erotic clips showed larger dominance ratings

than social positive and negative categories (p \ .001) and

the scenery category (p = .028). The social negative cat-

egory also had significantly higher dominance ratings than

social positive category (p = .002). Post hoc Bonferroni

corrected pairwise comparisons found no differences

between the erotic and social negative categories (p =

n.s.) or between the social positive, scenery and object

manipulation categories (p = n.s.).

The Psychophysiological Responses Variation

Heart Rate (HR)

The repeated-measures ANOVA showed a statistically

significant effect of the factor film clip categoriesT
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(F(5,155) = 8.449, p = .000, e = .684, gp
2 = .214). The

post hoc Bonferroni corrected pairwise comparisons

revealed that the horror film clips significantly decreased

HR compared to social positive (p = .027), social negative

(p = .007) and object manipulation (p = .002) film clips.

No statistically significant differences were found between

horror film clips and both erotic (p = n.s.) and scenery

(p = n.s.) film clips. The erotic film clips significantly

decreased HR compared social positive (p = .024), social

negative (p = .029), and object manipulation (p = .013)

film clips. No statistical significant differences were found

between erotic film clips and scenery (p = n.s.) film clips.

No other statistical significant differences were found

between the remaining pairwise comparisons (p = n.s.)

(see Fig. 2; Table 3).

Skin Conductance Level (SCL)

The repeated-measures ANOVA showed a significant

effect of the factor film clip categories (F(5,155) = 12.155,

p = .000, e = .339, gp
2 = .289). The post hoc comparisons

revealed that the horror film clips significantly increased

the SCL compared to social positive (p = .011), social

negative (p = .005), object manipulation (p = .016) and

scenery (p = .005) film clips. No difference was found

between horror film clips and erotic film clips (p = n.s.).

Also, the erotic film clips significantly increased the SCL

compared to social positive (p = .009), social negative

(p = .006), object manipulation (p = .015) and scenery

(p = .012) film clips. No statistically significant differ-

ences were found between the remaining pairwise com-

parisons (p = n.s.) (see Fig. 2; Table 3).

Discussion

The present study presents the development of a new

database of affective film clips without auditory content,

based on a dimensional approach to emotional stimuli

(valence, arousal and dominance).

The current database provides a set of 52-film clips that

were found to effectively cover the four subquadrants of

the affective space, based on the multidimensional model

of emotion. At the same time, this database provides the

Fig. 1 Distribution of the film clips in the affective space (mean

values for pleasure on the horizontal axis and arousal on the vertical
axis). The self-report ratings distribution seems to support the

grouping of the film clips within categories, revealing some

consistency in terms of valence and arousal ratings for each thematic

Table 2 Self report ratings per category

Valence Mean SEM 95 % CI Arousal Mean SEM 95 % CI Dominance Mean SEM 95 % CI

LB UB LB UB LB UB

Erotic 6.526 .104 6.321 6.731 Erotic 5.734 .137 5.463 6.731 Erotic 3.899 .219 3.465 4.333

Horror 2.015 .107 1.802 2.227 Horror 6.998 .137 6.727 2.227 Horror 5.396 .197 5.005 5.788

Social

negative

3.043 .076 2.893 3.194 Social

negative

3.969 .114 3.743 3.194 Social

negative

3.555 .175 3.208 3.902

Social

positive

6.621 .081 6.461 6.782 Social

positive

3.427 .118 3.194 6.782 Social positive 3.176 .195 2.789 3.563

Scenery 6.023 .079 5.865 6.180 Scenery 2.914 .134 2.648 6.180 Scenery 3.188 .220 2.751 3.624

Objects 4.823 .132 4.561 5.085 Objects 2.434 .191 2.056 5.085 Objects 2.858 .239 2.384 3.333

SEM standard error of the mean, CI confidence interval, LB lower bound, UB upper bound
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data from HR and SCL variation in response to the dif-

ferent film clips. As mentioned before, this database can be

used along with the experimental manipulation of auditory

content, thus allowing to study, for instance, startle effects,

or even auditory oddball effects (e.g., Carvalho et al.

2011).

In order to classify and compare film clips both, self-

report ratings and psychophysiological responses were

used. The self-report responses provided ratings of valence,

arousal and dominance for each of the 52 selected film

clips, indicating that they could be organized in six cate-

gories (or subgroups), as each category are more likely to

elicit different emotional states in the laboratory (see

Table 1).

The erotic, social positive, and scenery categories were

rated as pleasant in valence, whereas the horror and social

negative categories were rated as unpleasant. Object

manipulation was rated on the center of the scale for

valence/pleasantness (mean scores close to 5) and with low

mean scores of arousal (less than 3), suggesting some

emotional neutrality. The erotic and social positive cate-

gories were not significantly different from each other, but

all the other categories were significantly different from

each other. In addition, the erotic and social positive clips

were rated significantly as more pleasant than the remain-

ing categories.

Thus, these affective judgments of pleasantness and

unpleasantness could be used as part of an initial evaluation

to determine whether they activate the appetitive or

defensive motive systems and consequently approach or

withdrawal behaviors (e.g. Lang et al. 1990).

Arousal ratings occurred along a gradient, with reported

arousal ratings being the highest for horror film clips, and

followed by the erotic, social negative and social positive

Fig. 2 Heart rate (bpm) and skin conductance level (lS) in 4 s epoch

for the entire duration of each film clip. The value represents the

variation of each epoch to the 4 s epoch immediately prior to the

presentation of the film clip. These measures seem to differentiate

better between low and high arousal, than between valence

Table 3 Physiological responses (HR and SCL variation)

HR variation (bpm) Mean SEM 95 % CI SCL Variation (lS) Mean SEM 95 % CI

LB UB LB UB

Erotic -7.887 1.305 -10.549 -5.226 Erotic .734 .384 -.049 1.518

Horror -7.514 1.179 -9.918 -5.110 Horror .742 .228 .276 1.208

Social negative -3.816 .745 -5.335 -2.298 Social negative -1.591 .450 -2.508 -.673

Social positive -4.264 .645 -5.580 -2.948 Social positive -2.007 .585 -3.199 -.815

Scenery -4.460 .636 -5.757 -3.162 Scenery -1.813 .485 -2.802 -.824

Objects -3.271 .728 -4.755 -1.787 Objects -1.770 .539 -2.868 -.672

Baselinea 83.404 4.244 74.749 92.509 Baselinea 28.482 2.677 23.023 33.941

HR heart rate, SCL skin conductance level, SEM standard error of the mean, CI confidence interval, LB lower bound, UB upper bound
a Baseline represents the absolute value from which each category variations were calculated
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film clips, with the lowest rating for object manipulation

clips. All these categories were also rated as more arousing

than both scenery and object manipulation and, finally,

scenery were rated as more arousing than object manipu-

lation film clips. Arousal has been conceptualized as an

index of the intensity of an emotional reaction that is

directly related to the degree to which approach or with-

drawal behaviors will occur (e.g. Cuthbert et al. 2000;

Schupp et al. 2004). Horror film clips had higher arousal

ratings than erotic film clips. A similar pattern was found

when comparing social negative to social positive clips. In

both comparisons, unpleasant film clips were rated as more

arousing than pleasant ones. Several other databases of

emotional stimuli showed higher levels of arousal for

negative stimuli [e.g. IAPS (Lang et al. 2008)]. This seems

to be consistent with previous studies finding evidence for

the existence of greater attentional allocation to negative

stimuli (Carretié et al. 2001, 2006; Delplanque et al. 2004;

Smith et al. 2003). This may be thought to reflect the

motivational function of adaptive utility of certain stimulus

characteristics (Ito et al. 1998) and/or the process of sen-

sitization effect due to a repetitive or prolonged exposure to

the stimuli (Bradley et al. 1996; Smith et al. 2005). Another

possible explanation could rely on the specific content

selected for each category—the negative stimuli could (by

definition this is probably true) induce a larger activation of

the defensive motivational system than the positive stimuli

induces of the appetitive motivational system.

Object manipulation film clips may be particularly

appropriate for use as a control category, as its valence

scores were near to the midline of the pleasant- unpleasant

scale and had the lowest arousal scores. In contrast, the

scenery category, despite its relatively low arousal score,

was clearly rated as pleasant in valence, thus not being

appropriate to be used as a neutral category.

In the third affective dimension, dominance (i.e. the

degree in which participants felt dominated by the content

of the film clip), the horror category exhibited the highest

rating score when compared to all the other categories. The

erotic film clips showed larger dominance ratings than

social positive, social negative and the scenery film clips.

In addition, the social negative clips also had significantly

higher dominance ratings when compared with social

positive film clips. The dominance dimension typically

accounts for the least variance when compared to both the

valence and arousal dimensions (e.g. Bradley and Lang

1994) and sometimes may be prone to confounders: the

main problem is what is really being rated—the stimulus

itself or the subjective feeling it elicits (Bradley and Lang

1994). This third dimension has been somewhat neglected,

due to its least unique variance within the affective space.

Further investigation is required before the dimension will

be fully understood. However, in this study the dominance

dimension clearly shows a pattern. Higher levels of dom-

inance appear after exposure to high arousal film clips

when compared to low arousal ones, and this is especially

the case for those rated with negative valence. This is not

consistent with what was found in previous studies when

using affective pictures (Bradley and Lang 2007b). A

possible explanation for this difference may be the fact that

there was a social interaction content in four of the six

categories of our database.

The third phase of this study investigated if the cate-

gories built based on the self-report ratings, produced sig-

nificant alterations in the cardiac and the skin conductance

responses. The aim of this phase was to assess if there was

a differential pattern of psychophysiological activation

associated with the different emotional categories. The

results showed that the highly arousing film clips (horror

and erotic) elicited differentially cardiac and SCL respon-

ses, compared to less arousing film clips (social positive,

social negative and scenery) and neutral ones (object

manipulation). The post hoc Bonferroni corrected multiple

pairwise comparisons revealed that both horror and erotic

film clips significantly decreased HR and significantly

increased the SCL compared to social positive, social

negative and objects film clips. These results are consistent

with previous studies (Codispoti et al. 2008), suggesting

that highly arousing affective film clips prompt orienting

and sustained attentions as reflected by heart rate deceler-

ation and larger skin conductance level. These result are

also consistent with previous studies using few seconds of

static pictures presentation, where erotic and horror pic-

tures prompted larger HR deceleration and larger SCL,

compared to other valence and neutral contents (e.g.

Bradley et al. 2001; Sánchez-Navarro et al. 2006). Con-

cerning the low arousing film clip categories, no significant

differences were found in terms of both HR and the SCL

responses. Thus, both HR and SCL showed a pattern of

action (HR deceleration and increase of SCL) that differ-

entiates clearly the high arousing categories from all the

low arousing ones. Consistent with other studies, where the

level of arousal was controlled, no significant different

psychophysiological responses were found in terms of film

clip valence (Codispoti et al. 2008). The present results

seem to indicate that the affective film clips related to

primary reinforcers [also known as hedonic valence (see

Bradley and Lang 2007a; Lang and Bradley 2010)] seem to

strongly activate primary motive systems, prompting

greater orienting, sustained attention and action prepara-

tion as reflected by HR and SCL (Bradley and Lang 2007a;

Codispoti et al. 2006, 2008). Thus the EMDB was able to

provide film clips that were subjectively rated with dif-

ferent levels of arousal, valence and dominance, as well

eliciting differential variations for arousal at the psycho-

physiological levels.
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The use of the EMDB is not without its limitations,

which must be addressed. The aim of the database is to

provide stimuli that activate both appetitive and defensive

systems, which vary in the level of arousal. However, the

differences found between the arousal ratings of erotic and

horror film clips, and between social negative and social

positive clips, indicate that negative categories have higher

arousal scores than positive ones.

Previous research has focused primarily on negative

emotions. Methodologically, it seems easier to induce

negative states (Fredrickson 2004; Fredrickson and Cohn

2008), and the negativity bias theory (e.g. Cacioppo and

Berntson 1994; Cacioppo et al. 1997, 1999) has led to a

focus on negative emotions, especially in the context of

clinical populations. This bias toward negative emotions is

found in many databases. Although the EMDB seems

successful in providing a category (object manipulation)

with neutral valence ratings and low arousal ratings, it does

not provide the same number of pleasant and unpleasant

categories because the scenery film clips were viewed as

pleasant. As a result, currently the database exhibits an

asymmetry towards more pleasant and lower arousal film

clips.

Using film clips presents several methodological chal-

lenges. Film clips may be very different in terms of com-

plexity, illumination, movement and the number of people

onscreen. Having this in mind, in the current study an effort

was made in choosing film clips with similar complexity

and representing homogenous emotional content during the

entire 40-s clip. However, despite these efforts, not all the

film clips had a similar camera angle or an identical

number of people present across film clips, which may

represent a potential limit of the present database.

Even though the use of film clips without auditory

content have the advantage of allowing for experimental

manipulation of sound probes, one should not ignore that

watching social interaction without sound may introduce

some degree of artificiality.

The inter-trial interval could also be too short. Although

the data are presented as 40 s mean and there was a

pseudo-randomization between trials, this could be a

potential limitation. Future studies on this database may be

improved by utilization of the same amount of film clip

presentation, and the same amount of inter-trial interval.

The current study cannot be considered a normative

study due to sample limitations. The present data requires

replication, with larger samples and including, for instance,

different range of ages and socioeconomic status.

Also, as the aim of this study was to develop film clips

to elicit different emotional states for each subquandrant of

the affective space on a multidimensional continuum, the

discrete emotions elicited during film clips exposure were

not assessed. The film clips were selected in order to elicit

a diffuse emotional state and probably several emotions

and not a specific emotion. As these underlying discrete

emotions play a crucial part in emotional activation, future

studies should assess the discrete emotions elicited by each

film clip.

Finally, the use of a single self-report questionnaire can

also represent a limitation of the present study. Although

the SAM is a very reliable and established questionnaire, it

is restricted to the dimensions of valence, arousal and

dominance. However, the choice of this instrument was

appropriate given the aim of the study and the general

interest of affective science in these dimensions. None-

theless a measure of affect, like the Positive and Negative

Affect Schedule (PANAS-X) (Watson and Clark 1999),

could also be a valuable addition for assessing more long

term affect induction. Using other instruments together

with increasing the sample size, as well as doing a cross-

cultural study, would certainly improve the reliability of

the EMDB.

Future studies should also add new thematic categories

to the EMDB database. For instance, erotic film clips with

genital exposure and explicit intercourse could induce

higher levels of arousal than the erotic ones. Also, film

clips with threat cues but without life-threat content could

provide an aversive category with similar levels of arousal

to our current erotic category. This could also help to have,

for instance, film clips that can elevate arousal, without

modifying the valence level. Additionally, due to the ran-

domization between blocks, in this study it was not pos-

sible to establish if there were temporal or emotional

response attenuation order effects. In order to control those

possible effects, as well as controlling for possible con-

founders inherent to a repeated measures design (e.g.

fatigue), future studies should maintain the pseudo-

randomization within film clip blocks, but using a non-

randomized order between film clips blocks.

In this study, both HR and SCL were not effective in

discriminating film clips in terms of valence. Indeed, it

seems that most if not all psychophysiological measures

used in this context appear to differentiate better between

low and high arousal than positive and negative valence.

However, future studies could use other psychophysiolog-

ical measures that have been proven more sensible to

valence [like the electromyographic (EMG) human startle

response (e.g., Leite et al. 2012)]. Nonetheless, as there

seems not to be any psychophysiological measure that can

assess valence effects for longer than few seconds, the

EMDB could be potentially useful in order to locate such

measure.

Despite these limitations and the variability due to self-

reporting, the thematic categories in the database may be

useful for research on emotions because they seem to

clearly differentiate, by self-report measures, among
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different levels of arousal, valence and dominance in the

four quadrants of the affective space.

This database provides response ratings that can be

reliably used in research requiring the presentation of

non-auditory film clips that vary in valence, arousal and

dominance. Researchers can use these ratings or re-rate

them for their specific research designs and populations

of interest. The film clips can be used individually or as

a thematic category. Additionally, more studies focusing

on the dominance dimension of affect are necessary in

order to improve the understanding of this affective

dimension.

The results showed also that sustained exposure to the

affective film clips resulted in similar SCL and HR pattern

according to the level of arousal, resulting in a SCL

increase and HR deceleration for the two high arousing

conditions (erotic and horror), independently of their

valence.

Because this movie database is composed of non-auditory

film clips, researchers who use the database to visually

induce emotions will also be able to develop crossmodal

tasks by adding auditory stimuli relevant to the experimental

design. This may be especially useful in studies that employ

event related potentials (ERPs) or functional magnetic res-

onance imaging (fMRI), where the auditory channel can be

used to introduce other experimental tasks (e.g., cognitive

tasks like auditory oddball or Flanker paradigms).

Finally, as in the IAPS (Lang et al. 2008), the present

database can be used to compare research across labora-

tories or simply as a source of experimental materials.

Future research may extend this database by increasing the

number and categories of film clips.

Supplemental Material

The database film clips described in this article may not be

used for commercial purposes. They are available, free of

charge, by request at EMDB@psi.uminho.pt. When sub-

mitting a request to use the database, you will be asked to

confirm that it will be used solely for non-profit scientific

research and that the database will not be reproduced or

broadcasted in violation of international copyright laws.

The Self Report Ratings are also available with this article.
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Psychophysiological correlates of sexually and non-sexually

motivated attention to film clips in a workload task. PLoS One,
6(12), e29530.

Codispoti, M., Ferrari, V., & Bradley, M. M. (2006). Repetitive

picture processing: Autonomic and cortical correlates. Brain
Research, 1068(1), 213–220.

Codispoti, M., Surcinelli, P., & Baldaro, B. (2008). Watching

emotional movies: Affective reactions and gender differences.

International Journal of Psychophysiology, 69(2), 90–95.

Cuthbert, B. N., Schupp, H. T., Bradley, M. M., Birbaumer, N., &

Lang, P. J. (2000). Brain potentials in affective picture

Appl Psychophysiol Biofeedback (2012) 37:279–294 293

123



processing: Covariation with autonomic arousal and affective

report. Biological Psychology, 52(2), 95–111.

Dan-Glauser, E. S., & Scherer, K. R. (2011). The Geneva affective

picture database (GAPED): A new 730-picture database focus-

ing on valence and normative significance. Behavioral Research
and Method, 43(2), 468–477.

Delplanque, S., Lavoie, M. E., Hot, P., Silvert, L., & Sequeira, H.

(2004). Modulation of cognitive processing by emotional

valence studied through event-related potentials in humans.

Neuroscience Letters, 356(1), 1–4.

Fredrickson, B. L. (2004). The broaden-and-build theory of positive

emotions. Philosophical Transactions of the Royal Society B:
Biological Sciences, 359(1449), 1367–1378.

Fredrickson, B. L., & Cohn, M. A. (2008). Positive emotions. In M.

Lewis, J. Haviland-Jones, & L. F. Barrett (Eds.), Handbook of
emotions (3rd ed., pp. 777–796). New York: Guilford Press.

Gomez, P., & Danuser, B. (2010). Cardiovascular patterns associated

with appetitive and defensive activation during affective picture

viewing. Psychophysiology, 47(3), 540–549.

Greenwald, M. K., Cook, E. W., & Lang, P. J. (1989). Affective

judgment and psychophysiological response: Dimensional covar-

iation in the evaluation of pictorial stimuli. Journal of Psycho-
physiology, 3(1), 51–64.

Gross, J. J., & Levenson, R. W. (1995). Emotion elicitation using

films. Cognition and Emotion, 9, 87–108.

Ito, T. A., Larsen, J. T., Smith, N. K., & Cacioppo, J. T. (1998).

Negative information weighs more heavily on the brain: The

negativity bias in evaluative categorizations. Journal of Person-
ality and Social Psychology, 75(4), 887–900.

Koukounas, E., & Over, R. (2000). Changes in the magnitude of the

eyeblink startle response during habituation of sexual arousal.

Behaviour Research and Therapy, 38(6), 573–584.

Lang, P. J. (1979). Presidential address, 1978. A bio-informational

theory of emotional imagery. Psychophysiology, 16(6), 495–512.

Lang, P. J. (1980). Behavioral treatment and bio-behavioral assess-

ment: Computer applications. In J. B. Sidowski, J. H. Johnson, &

T. A. Williams (Eds.), Technology in mental health care delivery
systems (pp. 119–137). Norwood, NJ: Ablex.

Lang, P. J., & Bradley, M. M. (2010). Emotion and the motivational

brain. Biological Psychology, 84(3), 437–450.

Lang, P. J., Bradley, M. M., & Cuthbert, B. N. (1990). Emotion,

attention, and the startle reflex. Psychological Review, 97(3),

377–398.

Lang, P., Bradley, M., & Cuthbert, B. (1999). International affective
picture system (IAPS): Instruction manual and affective ratings.

The Center for Research in Psychophysiology, University of

Florida.

Lang, P. J., Bradley, M. M., & Cuthbert, B. N. (2008). International
affective picture system (IAPS): Affective ratings of pictures and
instruction manual. Technical report A-8. Gainesville, FL:

University of Florida.

Lang, P. J., Greenwald, M. K., Bradley, M. M., & Hamm, A. O.

(1993). Looking at pictures: Affective, facial, visceral, and

behavioral reactions. Psychophysiology, 30(3), 261–273.

Lazarus, R. S., Speisman, J. C., Mordkoff, A. M., & Davison, L. A.

(1962). A laboratory study of psychological stress induced by a

motion picture film. Psychological Monographs, 76(34), 1–35.

Leite, J., Carvalho, S., Galdo-Alvarez, S., Alves, J., Sampaio, A., &
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