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The unconscious unfolding of emotions

Kirsten I. Ruys
Utrecht University, The Netherlands

Diederik A. Stapel
Tilburg University, The Netherlands

How do emotional reactions arise? We argue that emotional information
processing and the resulting responses unfold from beingglobal to speciÞc:
Initial emotional responses are typically based on general, positiveÐnegative
evaluations, whereas later emotional responses are based on more speciÞc,
Þne-grained information processing. Global, positiveÐnegative reactions may
inßuence peopleÕs mood states, whereas detailed, Þne-grained emotional
reactions may cause speciÞc emotions such as fear, disgust, or happiness to
arise. Our view also entails that global and speciÞc processing may both occur
unconsciously. In this chapter we brießy discuss theories of emotion that
inspired us, we provide empirical evidence for our global-to-speciÞc unfolding
view, and we explain consequences of our view for research on facial emotional
expressions, imitation, and general mood states.

Keywords:Emotion; Mood; Information processing; Unconscious.

Emotions such as anger, fear, sadness, disgust, happiness, and surprise are
essential for human functioning (Cacioppo & Gardner, 1999; Ekman, 1984;
Frijda, 1988; Keltner & Gross, 1999; O¬hman, 1992; Plutchick, 1994; Scherer,
1984). People have a better chance of staying alive when they experience fear
when approaching a steep cli!, and of staying healthy when they experience
disgust when seeing or smelling rotten food. However, the emotional
reactions to emotional stimuli are not always the same, not even for one
individual. A picture of your child taking his Þrst few steps may sometimes
elicit general positive feelings and at other times may elicit the more speciÞc
emotion of pride.
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In this chapter we present a global-to-speciÞc unfolding view of emotional
responding that explains why and how an emotional stimulus may elicit
di!erent responses. We argue that emotional information processing and the
resulting responses (be they physiological, behavioural, cognitive, or feeling
responses) unfold from beingglobal to becoming speciÞc. This means that
initial emotional responses to an emotional stimulus are based on general,
overall, positiveÐnegative evaluations, whereas later emotional responses
are based on more speciÞc, detailed, and Þne-grained information process-
ing (see Figure 1). These global, positiveÐnegative reactions may inßuence
peopleÕs mood states, whereas detailed, Þne-grained emotional reactions
may cause speciÞc emotions to arise. Importantly, we assume that both
global and speciÞc emotional responses may occur without the need for
conscious awareness.

Before we explain our global-to-speciÞc unfolding view of emotional
responding in more detail, we start with a discussion of existing emotion
theories that inspired us while developing our view. Then, we will elaborate
on and provide evidence for each of four elements of our global-to-speciÞc-
unfolding view of emotional responding. In the third part of this chapter
we lay out the consequences of our global-to-speciÞc unfolding view of
emotional responding for research on the functions of facial emotional
expressions, imitation, and general mood states. An interesting implication
of our global-to-speciÞc unfolding view of emotional responding that we
discuss, for example, is that it explores peopleÕs responses to facial
emotional expressions as emotional stimuli and as emotion communicators.

Figure 1. A global-to-speciÞc unfolding view of emotional responding.
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Last but not least, we discuss general implications of our global-to-speciÞc
unfolding view of emotional responding and talk about its limitations.

EXISTING THEORIES OF EMOTION

Our global-to-speciÞc unfolding view focuses on the emotional responses
that emotional events may elicit and incorporates several assumptions that
underlie existing theories of emotion. All existing theories of emotion have
been crucial in advancing our understanding in the Þeld of emotions.
Indeed, we think for example that appraisal theories and basic emotions
theory should not be regarded as alternative emotion theories, but rather
as complementary theories, in that appraisal theories focus on ÔÔthe patterns
of cognition that trigger an emotional responseÕÕ (Barrett, Ochsner, &
Gross, 2007, p. 179), whereas basic emotions theory focuses on the physi-
cal changes that automatically accompany the o!set of an emotion. In
this section we discuss appraisal theory, basic emotions theory, and theories
of arousal and core a!ect, and explain which assumptions of these theories
we incorporated in our global-to-speciÞc unfolding view of emotional
responding.

Appraisal theories

Appraisal theories of emotion can be distinguished from other theories of
emotion by their emphasis on cognition. The central assumption is that
estimates of the person-environment relationship (i.e., appraisals) are re-
sponsible both for the elicitation of emotions and for a di!erentiation
between speciÞc emotions (e.g., Frijda & Zeelenberg, 2001). Based on the
pioneering work of Arnold (1960) and Lazarus (1968), most appraisal
theorists now agree that a detailed set of appraisal criteria is necessary to
predict which speciÞc conÞguration of appraisals will produce a speciÞc
emotion in an individual (Frijda, 1988; Lazarus, 1991; Manstead & Fischer,
2001; Scherer, 1984; Smith & Ellsworth, 1985; Zeelenberg, van den Bos, van
Dijk, & Pieters, 2002).

However, there is much debate in the modern emotion literature as to the
speciÞcs of the emotion appraisal process. What speciÞc appraisals are
needed to distinguish di!erent emotions? For example, Lazarus (1991)
argues that emotions are mainly the product of assessments of the perso-
nal signiÞcance of events (is it good for me? is it bad for me?; primary
appraisals) and judgements concerning oneÕs ability to cope with the
situation (secondary appraisals). Similarly but more speciÞcally, Weiner
(1985) claims that emotions emerge from assessments of the valence of a
particular outcome (is it goodÐbad?) and classiÞcations of the cause of this
outcome along the dimensions of locus, stability, and control. Others have
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claimed, however, that emotions need to be di!erentiated along a relatively
larger number of appraisal dimensions to make some sense of our emotional
lives (e.g., Evers, Fischer, Mosquera, & Manstead, 2005; Manstead &
Fischer, 2001; Parkinson & Manstead, 1992; Scherer, 1984, 1999).

Even though the ultimate appraisal dimensions are still unknown, a
critical assumption of appraisal theories is that speciÞc processing plays an
essential role in the production of emotions (Scherer, 1999). We argue that
speciÞc processing is particularly important for emotional responding. For
example, being surprised by either a mouse or a tiger may both trigger the
emotion of fear. Still, peopleÕs emotional responses to mice and tigers are
quite di!erent. In line with appraisal theories, we propose that which speciÞc
emotion and which emotional responses are produced after exposure to an
emotion-eliciting stimulus depends on the information that is cognitively
activated during such exposure (see also Neumann, 2000).

Basic emotions theory

In contrast to appraisal theories of emotion, the focus of basic emotions
theory is on the innate and physical aspects of emotion, for example the
assumed universality of emotional expressions. The roots of the basic
emotions view can be traced back to Darwin (1872) who was interested in
the similarities between humans and non-humans in the expression of
emotions. This relates to the central tenet of basic emotions theory that an
emotion is elicited by a speciÞc, neural ÔÔa!ect programÕÕ that activates an
automatic syndrome of hormonal, muscular, and autonomic e!ects that
constitute the distinctive signature of a speciÞc emotion (Ekman, 1992;
Panksepp, 1998). The assumption that each speciÞc emotion is represented
by a speciÞc a!ect program means that only a restricted number of basic
emotions can exist (e.g., happiness, surprise, fear, disgust, sadness, and
anger).

An essential part of basic emotions theory is that speciÞc emotions are
triggered automatically, without the need for conscious awareness. Ample
evidence exists that global positiveÐnegative classiÞcations of stimuli occur
quickly and unconsciously (Bargh, Litt, Pratto, & Spielman, 1989; Murphy
& Zajonc, 1993; Stapel, Koomen, & Ruys, 2002; Winkielman & Berridge,
2004; Zajonc, 1980). However, the hypothesis that the speciÞc, Þne-grained
processing necessary to trigger speciÞc a!ect programs may occur un-
consciously has often been denied (e.g., Bargh, 1997; Zajonc, 1980). In spite
of this controversy, we argue in line with the basic emotions view and recent
empirical evidence (Ruys & Stapel, 2008a) that processing of speciÞc
emotional content can occur unconsciously, and thus that a!ect programs
may indeed be triggered automatically, without the need for controlled
processing.
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Theories of arousal and core affect

Whereas basic emotions theory assumes autonomic speciÞcity of physiolog-
ical emotional responses, other theories of emotion assume that the physical
origin of all emotions is basically the same. The two-factor theory of
Schacter and Singer (1962) for example claims that emotions consist of
undi!erentiated physiological arousal and situationally appropriate cogni-
tion. Schacter and Singer (1962) assume that cognitive interpretations of
consciously experienced physiological arousal determine which particular
emotion people experience. When people become aware of physiologi-
cal changes in their bodies in response to an emotional event, they start
searching for an explanation of these physiological changes. The conscious
identiÞcation of a probable cause of their physiological arousal may result in
the experience of the emotion associated with that cause. An essential aspect
of the two-factor theory of emotion is thus that the experience of speciÞc
emotions relies on a conscious attribution process (Cornelius, 1996).

A modern variant of the two-factor theory of emotion is the theory of
core a!ect (Barrett, 2005, 2007; Russell, 2003). The basic idea behind this
theory is that emotional states arise from core a!ect in combination with the
attribution of core a!ect to an object. Core a!ect, in turn, can be elicited
both by internal and external stimuli. A major di!erence with the two-factor
theory of emotion is that positive or negative valence accompanies the
undi!erentiated state of arousal. According to Russell (2003), core a!ect is
ÔÔa neurophysiologic state that is consciously accessible as a simple, non-
reßective feeling that is an integral blend of hedonic (pleasureÐdispleasure)
and arousal (sleepyÐactivated) valuesÕÕ (p. 147). The experience of an
emotion is the result of a categorisation process based on core a!ect and the
outputs of other emotion components, such as appraisals about the
emotional event and the physiological changes resulting from core a!ect
and instrumental actions. Thus, knowledge about emotions is regarded as
the main determinant of peopleÕs speciÞc emotional perceptions and feelings
(Barrett, 2005, 2007; Russell, 2003).

To us, the most interesting aspect of core a!ect theory is the idea that
emotions develop from a global, positiveÐnegative state to a more speciÞc
emotional state such as anger or fear, through the activation of emotion
knowledge. In line with the theory of core a!ect, we argue that emotional
reactions unfold from global, positiveÐnegative reactions to more speciÞc
emotional reactions, and start occurringbeforemost of the emotional event
has been processed. The changing and developing nature of emotions and
the importance of looking at the emotion processinstead of looking at
emotions as static states has also been emphasised by Scherer: ÔÔ. . . we need
to focus on emotion episodes that are characterized by constant changes in
the underlying appraisal and reaction processesÕÕ (Scherer, 1999, p. 764).
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Summary

Our global-to-speciÞc unfolding view of emotional responding is heavily
inspired by existing theories of emotion. We borrowed from appraisal
theory the idea that speciÞc processing is necessary for the occurrence of
speciÞc emotions like anger, fear, happiness, disgust, and surprise. In line
with basic emotions theory we assume that these speciÞc emotions can be
induced automatically and unconsciously, thus without knowing what
caused these speciÞc emotions. Arousal and core a!ect theories of emotion
brought us the developing and unfolding nature of emotional reactions. Our
global-to-speciÞc unfolding view complements these existing theories by
focusing on the unfolding of emotional reactions that occur in response to
emotional events.

FOUR ELEMENTS OF GLOBAL-TO-SPECIFIC
UNFOLDING OF EMOTIONS

We propose that when one encounters an emotional stimulus, the Þrst piece
of information that becomes activated in oneÕs mind is the positivity or
negativity of this emotional stimulus (i.e., its valence). Imagine, for example,
that you are confronted with your favourite dessert, a chocolate pie
prepared by the best bakery in town. We argue that, in this case, the Þrst
thing to be activated in your mind will be an immediate global, positive
reaction to the chocolate pie. Over time, more speciÞc, Þne-grained
emotional stimulus information may become activated, likefood, brown,
excellent taste, chocolate, fat, diet. The activation of more speciÞc infor-
mation may elicit speciÞc emotions likejoy or guilt. Similarly, when you
suddenly see a dangerous, poisonous snake crossing the trail while you
are hiking in the woods, the Þrst thing that is activated in your mind will be
a global, negative reaction. The activation of more speciÞc information,
namely that the negative stimulus is a dangerous, poisonous snake you
should not step on, and the elicitation of feelings of fear take more time.
In a nutshell, what we propose is that peopleÕs responses to an emotional
stimulus typically unfold from global, positiveÐnegative reactions to speciÞc
emotional reactions like joy, guilt, or fear.

More formally, we deÞne our global-to-speciÞc unfolding view of
emotional responding by four interrelated elements: (1) Processing of emo-
tional information may on the one hand result in global, positiveÐnegative
responses and on the other hand lead to more speciÞc, Þne-grained
responses. (2) Global positiveÐnegative responses typically occur prior to
more speciÞc emotional responses. (3) Emotional reactions unfold over
time from being global to becoming speciÞc. (4) Both global and speciÞc
information processing may occur without conscious awareness.
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These four elements of our global-to-speciÞc unfolding view of emotional
responding recently received direct empirical support from two studies that
examined emotional reactions to subliminally presented emotional stimuli
(Ruys & Stapel, 2008a). In this research we varied thelength of subliminal
exposure to a stimulus to manipulate whether global or more speciÞc
emotional responses would be triggered (see also, Ruys & Stapel, 2008b,
2008c; Stapel & Koomen, 2005, 2006; Stapel et al., 2002). The hypothesis
was that super quicksubliminal exposure to emotional stimuli would merely
allow for global processing of the emotional stimuli and therefore that super
quick exposures to these emotional stimuli would trigger global, emotional
reactions. Thus, participants who were super-quickly exposed to fearful or
disgusting pictures would show a general, negative emotional response
compared to participants who were exposed to neutral pictures. A second
hypothesis was thatquick subliminal exposure to these emotional stimuli
would allow for more speciÞc processing of the emotional stimuli and
therefore that quick exposures to these stimuli would trigger speciÞc
emotional reactions. Participants who were quickly exposed to fearful or
disgusting pictures would thus show a fear or disgust response, respectively,
compared to participants who were exposed to neutral pictures. This pattern
of Þndings would not only reveal that stimulus events may sometimes elicit
global, positiveÐnegative responses and at other times elicit more speciÞc,
Þne-grained responses. It would also demonstrate that global, positiveÐ
negative responses typically emerge prior to speciÞc, Þne-grained responses.

The distinction between quick (120 ms) and super quick subliminal
exposures (40 ms) was established with a parafoveal vigilance task (see also,
Bargh & Pietromonaco, 1982; Erdley & DÕAgostino, 1988). In a parafoveal
vigilance task, target stimuli are typically presented on the outer edges of the
screen and not in the centre of the screen. When stimuli are presented in the
periphery, it takes time to localise these stimuli. Therefore, a masked
stimulus can be presented for a relatively long duration (e.g., 120 ms),
without participants becoming aware of the content of the stimulus. This
provides the opportunity to vary exposure time while stimulus presentation
remains subliminal. In priming tasks where stimuli are presented in the
centre of the screen, it is di"cult to realise varying subliminal exposure times
because then participants become more readily aware of the stimulus
content, even with so-called ÔÔsuper quickÕÕ exposures (e.g., 40 ms).

In the research by Ruys and Stapel (2008a), participants were either
quickly or super-quickly exposed to neutral (e.g., a horse) or emotional
pictures. The emotional pictures were either fearful (e.g., a growling, mad
dog) or disgusting (e.g., a dirty, non-ßushed toilet). After the priming phase,
participantsÕ global and speciÞc emotional reactions were measured with
a cognitive, feeling, and behavioural measure following a multi-component
perspective on emotion (Frijda, 1988; Scherer, 1984). In the word
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completion task that served as cognitive measure in Study 1, participants
could complete fragments as disgust words (e.g., ÔÔsi..ÕÕ could be completed
as ÔÔsickÕÕ or as ÔÔsingÕÕ), fear words (e.g., ÔÔsca . . .ÕÕ could be completed as
ÔÔscaredÕÕ or as ÔÔscarceÕÕ), and general negative words (e.g., ÔÔb..ÕÕ could
completed as ÔÔbadÕÕ or as ÔÔbidÕÕ). The occurrence of a speciÞc emotion was
expected to increase the tendency to complete word fragments as words
related to that emotion (e.g., disgusted participants should be more likely
than others to complete fragments as disgust words), whereas experiencing a
global, negative mood was expected to increase the tendency to complete
more fragments as general negative words. The scenario measure that served
as cognitive measure in Study 2 consisted of (emotion-speciÞc) fear and
disgust scenarios. In one of the fear scenarios, participants imagined walking
on the street at night and noticing that a suspicious person was moving
towards them. They then indicated the likelihood that they would cross the
street. We expected that scared participants would be more likely than
participants who did not feel scared to interpret the situation as fearful and
therefore to indicate that they would cross the street. The feeling measure
consisted of a general mood question and eight speciÞc emotion scales (i.e.,
fearful, disgusted, satisÞed, relieved, proud, angry, shameful, and joyful).
As a measure of behaviour, participants were asked to choose between
participating in a scary-movies test or a strange-food test. We expected that
fearful participants would choose the strange-food test to avoid more fear-
eliciting materials, whereas disgusted participants would choose the scary-
movie test to avoid exposure to exotic, potentially disgusting food.

As expected, the results showed thatquick exposures to disgusting
pictures increased the cognitive accessibility of disgust words and feelings
of disgust. Similarly, fearful pictures increased the cognitive accessibility
of fear words and feelings of fear. As depicted in Figure 2, participants
completed more disgust words after quick exposures to disgusting pictures
than after quick exposures to fearful or neutral pictures, and participants
completed more fear words after quick exposures to fearful pictures than
after quick exposures to disgusting or neutral pictures. Quick exposures to
emotion-eliciting pictures also produced behavioural e!ects: Quick expo-
sures to fearful pictures led participants to choose the strange-food test,
whereas quick exposures to disgusting pictures led participants to choose
scary movies. However,super quickexposures to these fearful or disgusting
stimuli elicited global, negative feelings rather than a speciÞc emotion:
Super quick exposures to emotion-eliciting pictures increased the cognitive
accessibility of general negative words and general negative feelings. As
depicted in Figure 3, participants completed more general negative words
after super quick exposures to disgusting or fearful pictures than after
super quick exposures to neutral pictures. These Þndings were replicated in
Study 2.
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Thus, with little time available to process the emotional pictures, only
global, evaluative information was activated, resulting in a global negative
mood and the activation of general negative cognitions. However, with
relatively plentiful time available to process the emotional pictures, speciÞc

Figure 2. Mean number of words completed after quick exposure durations (120ms) as a
function of prime (Study 1, Ruys & Stapel, 2008a).

Figure 3. Mean number of words completed after super quick exposure durations (40ms) as a
function of prime (Study 1, Ruys & Stapel, 2008a).
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Þne-grained information was activated, leading to speciÞc emotions (Ruys &
Stapel, 2008a). These Þndings support the four elements of our global-to-
speciÞc unfolding view of emotional responding, namely that processing of
emotional information may result in global, positiveÐnegative responses and
more speciÞc, Þne-grained responses; that global positiveÐnegative responses
typically occur prior to more speciÞc emotional responses; that an emotional
response unfolds over time from a global mood to a speciÞc, meaning-based
emotion like fear or disgust; and that both global and speciÞc information
processing may occur without conscious awareness. In the next four sections
of this chapter we discuss additional theoretical and empirical support for
each of the separate elements.

Distinguishing global and speciÞc processing

People can focus on the forest or they can focus on the trees (see Navon,
1977). What once started out as a literal example to illustrate the principles
of global and speciÞc processing in visual perception has recently become
an often-used metaphor to illustrate global and speciÞc processing at the
conceptual level. In the mean time, the distinction between processing at
the global or holistic level and processing at the local or speciÞc level
has been well established (Derryberry & Tucker, 1994; Kimchi, 1992;
Navon, 1977). Global processing occurs to get the gist or the essence of a
visual scene, in this case the forest. SpeciÞc processing occurs to Þll in the
details of a visual scene, in this case the trees. Another way to look at the
distinction is to say that global processing occurs from a relatively distant
perspective and primarily activates the ÔÔbig pictureÕÕ, whereas speciÞc
processing occurs from a nearby, zoomed-in perspective (see Avramova &
Stapel, 2008).

NeuroscientiÞc research indicates that global and speciÞc processing
depend on di!erent systems in the brain (Adolphs, 2003; Derryberry &
Tucker, 1994; Fink et al., 1996; LeDoux, 1989; Tucker & Williamson, 1984;
Zajonc, 2000). Some researchers have assumed hemispheric specialisation,
suggesting that speciÞc, analytic processing takes place in the left hemi-
sphere and global, holistic processing in the right hemisphere (for a review
see Tucker & Williamson, 1984). Adolphs (2003) also suggests that inter-
related but independent neural systems operate for coarse and detailed
perceptual processing. In his view, however, coarse perceptual processing is
initiated at the superior colliculus and feeds into the amygdala, striatum,
and orbitofrontal cortex, whereas detailed perceptual processing takes place
at the higher-order sensory cortices, including the fusiform gyrus and the
superior temporal gyrus. Thus, di!erent neuroscientiÞc viewpoints support
the existence of separate (but intertwined) global and speciÞc processing
systems.
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Experimental studies have also shown the importance of global and
speciÞc processing, both at the perceptual level (Kimchi, 1992; Navon, 1977)
and at the conceptual level (Fo¬rster, Friedman, & Liberman, 2004; Fo¬rster,
Liberman, & Kuschel, 2008; Fujita, Henderson, Eng, Trope, & Liberman,
2006; Gasper & Clore, 2002; Smith & Trope, 2006; Stapel & Semin, 2007;
Trope & Liberman, 2003; Vallacher & Wegner, 1987). An interesting Þnding
by Fujita and colleagues (2006) is for example that spatial distance of an
event (whether the event takes place in a city 3000 miles away, or a few
blocks away) may determine to what extent people represent the event in a
global or speciÞc way. SpeciÞcally, when an event was believed to occur in a
spatially near location, people were more likely to describe this event in
concrete, speciÞc terms than when the event was believed to take place in a
spatially far location (Fujita et al., 2006). This research supports the idea
that perceptual distance may inßuence the representation on a conceptual
level.

More generally, the research referred to above demonstrates that the
distinction between global and speciÞc processing is essential in seeing and
thinking. Our unfolding view of emotional responding entails that global
and speciÞc processing not only inßuence what people see and think, but
also inßuence what people feel. The distinction between global and speciÞc
processing has interesting implications for the kind of emotional reactions
that occur in response to an emotion-eliciting event. Global processing of
an emotional event typically elicits positiveÐnegative emotional reactions
because a global way to represent an emotional event is in terms of its
positive or negative valence. SpeciÞc processing of an emotional event
elicits more Þne-grained emotional reactions because speciÞc processing is
focused on features and details. As the research of Ruys and Stapel (2008a)
showed: Some participants who were exposed to disgusting or fearful
pictures reported more general negative feelings and showed an increased
accessibility of general negative concepts (e.g.,bad, stupid), whereas other
participants reported speciÞc feelings of disgust or fear, showed an increased
accessibility of speciÞc disgust-related or fear-related semantic concepts
(e.g., sick, scary), and a decreased or increased inclination to avoid scary
movies than participants who were subliminally exposed to neutral pictures.

Our distinction between global and speciÞc emotional reactions may
(and perhaps should) also remind one of ZajoncÕs (1980, 2000) notion of
two independent systems for a!ective and non-a!ective processing. That is
because we assume that global processing typically elicits positiveÐnegative
responses, whereas speciÞc processing typically elicits more speciÞc, detailed
responses. However, an essential di!erence between our view and ZajoncÕs
theory is that we do not think the processing itself is either a!ective or non-
a!ective. We simply assert that peopleÕs emotional reactions can be general,
positiveÐnegative reactions (because global processing comprises the entire
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emotional event), and more speciÞc, detailed reactions (because speciÞc
processing focuses on speciÞc features of the emotional event). Both global
and speciÞc reactions can be a!ective: Global processing of emotional
stimuli may, for example, produce a global, positive or negative mood,
whereas speciÞc processing may produce a speciÞc emotion like happiness or
disgust. However, global and speciÞc reactions in response to an emotional
event can also be non-a!ective: Global and speciÞc processing may activate
general positive or negative concepts (e.g.,good, bad) and more speciÞc
emotional concepts (e.g.,frightening, delicious) respectively.

A second di!erence between our view and ZajoncÕs theory is that we
regard the global and speciÞc processing systems as highly interrelated and
interactive, whereas Zajonc (1980, 2000) regards the systems responsible for
a!ective and non-a!ective processing as independent. Because global,
positiveÐnegative reactions typically occur prior to more speciÞc, detailed
emotional reactions, it seems highly plausible that global reactions may
indeed inßuence the content of more speciÞc reactions. Previous research
examining the inßuence of automatic evaluations on more speciÞc social
categorisation processes supports this idea (Niedenthal & Cantor, 1986;
Ruys, Dijksterhuis, & Corneille, 2008). Future research needs to determine
whether global positiveÐnegative emotional reactions, positive or negative
mood states for example, also inßuence speciÞc processing of emotional
events.

In this section we have argued that global and speciÞc emotional
reactions result from global and speciÞc processing respectively. However,
we have to note that, besides evidence regarding the outcomes of global and
speciÞc processing systems (Ruys & Stapel, 2008a, 2008b), there is no direct
experimental evidence showing that early, global emotional reactions result
from global processing and that later, more speciÞc emotional reactions
result from speciÞc processing. However, there is initial, indirect evidence
for our hypothesis that global and speciÞc processing produce global and
speciÞc emotional reactions. In this research, De Liver, van der Pligt, and
Wigboldus (2007) explored the relation between construal level of an
emotional event and to what degree people experience conßicting positive
and negative feelings (i.e., ambivalence) towards the emotional event. They
expected that global processing of an emotional event (e.g., blood donation)
would lead to less experienced ambivalence than speciÞc processing of the
event. Thus, global processing was expected to generate either positive or
negative feelings, whereas speciÞc processing was expected to activate
positive and negative feelings simultaneously. Importantly, both global and
more speciÞc feelings were expected to be equally intense.

In their Study 1, De Liver and colleagues (2007) showed that when blood
donation or a short vacation was described to take place in the distant
as opposed to the near future, participants experienced less ambivalence
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towards these events. A similar e!ect was obtained in Studies 3 and 4, where
participants with a global processing mindset (e.g., induced by answering
ÔÔwhyÕÕ questions) experienced less ambivalence towards 15 di!erent objects
and events (e.g., aeroplane, blind date) than participants with a speciÞc
processing mindset (e.g., induced by answering ÔÔhowÕÕ questions). These
Þndings indicate that global processing led to a relatively univalent and thus
more global emotional response, whereas speciÞc processing led to an
ambivalent and thus more speciÞc, complex emotional response.

In sum, both behavioural and neuroscience research supports the
existence of separate systems responsible for global and speciÞc processing,
and thus the Þrst and most important element of our global-to-speciÞc
unfolding view of emotional responding, namely that a given emotional
event may elicit both a global, positiveÐnegative reaction and a more
speciÞc, Þne-grained response.

Priority of global processing

A second element of our global-to-speciÞc unfolding view of emotional
responding entails that global, evaluative responses typically occur prior to
relatively more speciÞc emotional responses. Thus, a global, evaluative
reaction to a dangerous, poisonous snake crossing your path (i.e.,negative)
may unfold more rapidly than a speciÞc, emotional reaction (i.e.,fear). The
assumed precedence of global over speciÞc processing is in line with the
concept of micro-genesis(Rosenthal, 2004; Werner, 1956). Micro-genesis
refers to the idea that the Þne-grained processing of stimuli around us
involves aglobal-to-speciÞccourse of development. This means that people
initially process a visual scene in a global, holistic way, followed by more
speciÞc, detailed processing of the visual scene (Navon, 1977).

Navon (1977) investigated whether global processing precedes speciÞc
processing by examining how quickly participants could identify, from a
picture that consisted of a large character made out of small characters (now
referred to as a Navon letter), the identity of the large character compared
to the identity of the small characters. Navon demonstrated, for example,
that the identity of the small characters did not inßuence recognition of the
large character, while the identity of the large character did inßuence
recognition of the small characters. These Þndings and the results of his
other experiments strongly suggest that global processing occurs prior to
more speciÞc processing, or in NavonÕs words: ÔÔthe perceptual system treats
every scene as if it were in a process of being focused or zoomed in on, where
at Þrst it is relatively indistinct and then it gets clearer and sharperÕÕ (p. 354).

The precedence of global processing over speciÞc processing is important
for our global-to-speciÞc unfolding view of emotional responding because
we assume that global, positiveÐnegative reactions occur prior to speciÞc,

244 RUYS AND STAPEL

D
ow

nl
oa

de
d 

B
y:

 [U
ni

ve
rs

ite
it 

U
tr

ec
ht

] A
t: 

11
:2

4 
29

 J
ul

y 
20

09



Þne-grained emotional reactions. The ÔÔautomatic evaluationÕÕ e!ect (see
Fazio, 2001) may easily be interpreted as providing evidence in favour of our
claim that the priority of global processing may cause early, positiveÐ
negative reactions. This e!ect represents the idea that people automatically
evaluate the stimuli in their environment on a positiveÐnegative dimension
(e.g., Bargh, Chaiken, Raymond, & Hymes, 1996; Fazio, 2001; Fazio,
Sanbonmatsu, Powell, & Kardes, 1986). In a world that overwhelms us with
all sorts of information, automatic evaluation seems a useful tool for
guiding our attention.

The automatic evaluation e!ect is usually demonstrated in a sequential
priming paradigm where participants respond to targets with a positive or
negative valence, which are preceded by primes of the same valence (i.e.,
congruent primes) or the opposite valence (i.e., incongruent primes). The
often-observed Þnding that participants respond more quickly to con-
gruently primed targets than to incongruently primed targets indicates that
the primes are evaluated automatically. Obviously, the existence of
automatic evaluation e!ects is in line with early global processing, especially
for new stimuli that one has not encountered before (Duckworth, Bargh,
Garcia, & Chaiken, 2002).

Early global processing seems a clearly established phenomenon. Other
studies support the idea that speciÞc processing needs relatively more time to
occur. In Study 4 of Stapel et al. (2002) participants were either quickly or
super-quickly subliminally primed with black-and-white line drawings of
either happy or sad female faces in a parafoveal vigilance task. After this
priming task, participants rated a neutral face on a general positivityÐ
negativity dimension and on a masculinityÐfemininity dimension. The
results of this study showed thatsuper quickexposures to happy female faces
led to more positive judgements of a neutral face than super quick expo-
sures to sad female faces, without having an e!ect on the more speciÞc,
masculinityÐfemininity dimension. Thus, when little time was available to
process the subliminal primes, only global, evaluative information was
activated. However, there was an e!ect on the masculinityÐfemininity
dimension when exposure time was prolonged:Quick exposures to either
happy or sad female faces led to more feminine judgements of a neutral face
than super quickexposures to happy or sad female faces. Thus, when more
time was available to process the subliminal primes, more speciÞc Þne-
grained information was also activated (Stapel et al., 2002; see also Ruys &
Stapel, 2008a, 2008b, 2008c; Stapel & Koomen, 2005, 2006). These results
indicate that perceivers use the Þrst moments of exposure to a stimulus to
get a general idea of the kind of stimulus they are dealing with. Only when
more time is available (e.g., with quick rather than super quick exposures),
did speciÞc, Þne-grained processing occurÑleading to speciÞc, detailed
responses.
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The view that global processing of an emotional event precedes speciÞc
processing is also corroborated by research on experienced conßict as a
function of construal level (De Liver et al., 2007). In Study 4 of the earlier-
mentioned De Liver et al. studies, participants were asked to evaluate
potentially ambivalent attitude objects as quickly as possible. Before the
evaluation task, participants performed a Navon task in which they were
instructed to focus either on the large characters of Navon letters (to induce
a global processing mindset) or on the small characters of Navon letters (to
induce a speciÞc processing mindset). The results showed that participants
were able to indicate their evaluation of the potentially ambivalent attitude
objects more quickly when a global processing mindset was induced than
when a speciÞc processing mindset was induced. This Þnding strongly
suggests that, compared to global processing, speciÞc processing takes more
time to complete.

Interestingly, our proposal that there is an early onset of global, positiveÐ
negative responses is also corroborated by research on peopleÕs responses to
facial emotional expressions, measured with event related brain potentials
(ERPs; Pizzagalli, Regard, & Lehmann, 1999; Smith, Cacioppo, Larsen, &
Chartrand, 2003) and MEG recordings (Halgren, Raij, Marinkovic,
Jousma¬ki, & Hari, 2000). These ERP and MEG recordings reveal, according
to Palermo and Rhodes (2007), that crude positiveÐnegative categorisations
often occur rapidly (i.e., from 100 ms post-stimulus onset), whereas Þne-
grained processes necessary to recognise the identity of a face or to dis-
criminate between basic emotional expressions typically need more time
(i.e., an additional 70 ms). Thus, global reactions generally set o! before
more speciÞc responses because global processing may start prior to speciÞc,
Þne-grained processing. An additional explanation might be that global
processing needs less time and resources to complete than speciÞc processing
(De Liver et al., 2007).

Our global-to-speciÞc unfolding view of emotional responding argues that
global positiveÐnegative responses occur prior to more speciÞc emotional
responses. However, there is also empirical evidence showing that speciÞc
reactions in some cases precede global positiveÐnegative responses (e.g.,
Stapel & Koomen, 2006; Storbeck & Robinson, 2004). Recently, Stapel and
Koomen (2006) demonstrated that speciÞc processing of detailed, descriptive
features does not always take more time than global, evaluative processing.
In a Þrst study, Stapel and Koomen (2006) exposed participants either super-
quickly or quickly subliminally to a smiling or a sad Asian male face. Next,
participants were presented with a picture of a neutral male face that was
either Asian or White and were asked to rate this face on a sadÐhappy
dimension. Their Þrst results were in line with our global-to-speciÞc
unfolding view of emotional responding: When the target was White, Asian
emotion faces evoked an assimilation e!ect, such that happy faces led to
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more positive target judgements than sad faces. However, when the target
was Asian, Asian faces evoked an assimilation e!ect with super quick
exposure conditions and contrast with quick exposure conditions. Thus,
contrast occurred when subliminal priming was long enough to activate a
distinct representation of the primed information and when the prime was
similar to the target stimulus in terms of category membership.

Their next aim was to show that people can be ßexible in the way they
process information (Stapel & Koomen, 2006). To illustrate, sometimes it
makes sense to see immediately whether an animal is cute or threatening (by
extracting global, positiveÐnegative information), whereas at other times it is
more functional to immediately see whether an animal is a snake or a spider
(by extracting detailed information). In this follow-up study the target
stimulus was always Asian, and participants were instructed that the
priming task was an assessment of ÔÔCultural di!erences in vigilanceÕÕ or an
assessment of ÔÔIndividual di!erences in vigilanceÕÕ. The expectation was that
participants who received the ÔÔcultural di!erencesÕÕ instruction would be
more sensitive to information on cultural di!erences and thus would
be more likely to process ethnicity related information, even in super quick
exposure conditions. The results showed that in the cultural instruction
conditions, as expected, Asian emotion faces elicited a contrast e!ect, such
that happy faces led to less positive target judgements of an Asian neutral
face than sad faces. This Þnding indicates that even with super quick
exposures, detailed information on the ethnicity of the prime face was
activated. Thus, the increased sensitivity for ethnicity information activated
both global and speciÞc information and made the perceived information
distinct. However, in the individual instruction conditions the results were
similar to the Þrst study and in keeping with global-to-speciÞc unfolding:
Asian emotion faces elicited assimilation when prime exposure was super
quick and contrast when prime exposure was quick.

The results of Stapel and Koomen (2006) demonstrate that people can be
ßexible in how they process information. When a speciÞc feature is important
for a current task, perceivers may extract this feature even after super quick
exposures to the stimulus event. However, what is important to note is that
immediate speciÞc processing only occurs when the emotional event is
processedtop-down. This means that people are already attuned to a speciÞc
kind of information, for instance due to the activation of a particular goal or
when speciÞc features are diagnostic for a task (Corbetta & Shulman, 2002;
Storbeck & Robinson, 2004). However, when information processing is
stimulus-driven or bottom-up, we assume in line with arousal and core a!ect
theories that a global-to-speciÞc unfolding of emotional responding occurs.
Thus, when people are confronted with an unexpected emotion elicitor (e.g., a
favourite dessert, a poisonous snake, a smiling face) global, positiveÐnegative
reactions typically occur prior to speciÞc, detailed emotional reactions.
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Another important implication of the Þnding that speciÞc processing can
occur immediately (Stapel & Koomen, 2006) is that global and speciÞc
processing do not seem to occur sequentially as argued by the component
process model of Scherer (1999) and core a!ect theory of Russell (2003),
but operate in parallel. The assumption that global and speciÞc processing
operate in parallel would explain how global and speciÞc emotional
responses can be opposite with respect to their valence. For example, one
may initially experience apositivereaction towards a piece of chocolate pie
that is followed by more speciÞc,negativefeelings of guilt.

Unfolding of emotional reactions

A third and crucial element of our global-to-speciÞc view of emotional
responding is that emotions are seen as dynamic processes that unfold and
develop over time (Cacioppo & Gardner, 1999; Scherer, 1984). We assume that
emotional reactions start before information processing is complete. Initial
information processing may trigger global, positiveÐnegative responses based
on few information cues (e.g.,favourite dessert), whereas later information
processing may trigger speciÞc, Þne-grained emotional responses that are
based on more elaborate information cues (e.g.,excellent taste, high on
calories). It makes sense to start your responses as quickly as possible because
emotions often serve as warning signals that ask for immediate action. For
example, when you encounter a dangerous, life-threatening snake, it is crucial
to respond as quickly and as adequately as possible.

Scherer (1984, 1999) also emphasises the importance of looking at the
emotion processinstead of looking at emotions as static states. SchererÕs
component process model of emotions assumes that emotions result from
relatively global and more speciÞc processing of emotional events (Scherer,
1984, 1999). This model assumes a Þxed number of predeÞned stimulus
evaluation checks (i.e., appraisals of novelty, intrinsic pleasantness, goal/
need conduciveness, coping potential, and compatibility with standards)
that determine whether people experience an emotion andwhat kind of
emotion people experience. We think that the postulatednovelty and
intrinsic pleasantnesschecks can be seen as instances of global processing,
whereas thegoal/need conduciveness, coping potential, and compatibility with
standardschecks can be seen as examples of more speciÞc processing (for a
similar divide see Grandjean & Scherer, 2008).

Thus, according to SchererÕs component process model both global and
more speciÞc processing take place in response to an emotional event, and
global processing occurs prior to speciÞc emotional processing. In line with
SchererÕs model, our global-to-speciÞc unfolding view of emotional
responding distinguishes between global and speciÞc emotional reactions.
However, a crucial di!erence between SchererÕs component process model
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and our view is the assumed need of conscious awareness for more speciÞc
processing. Grandjean and Scherer (2008, p. 350) recently suggested ÔÔthat
early appraisal checks, including novelty and intrinsic pleasantness
detection, are likely to occur in an automatic, unconscious mode of
processing, whereas later checks, speciÞcally goal conduciveness, require
more extensive, e!ortful, and controlled processing.ÕÕ As we explain in the
next section, we argue that speciÞc emotional reactions can occur without
the need for conscious, controlled processing.

Unconscious elicitation

One might infer from our global-to-speciÞc unfolding view of emotional
responding that global processing occurswithout conscious awareness and
that speciÞc processing occurswith conscious awareness. The likelihood that
perceivers become aware of an emotional stimulus during speciÞc, Þne-
grained processing may be greater than during global, positiveÐnegative
processing because speciÞc processing starts later and takes more time than
global processing. However, the fourth element of our global-to-speciÞc
unfolding view of emotional responding holds thatboth global and speciÞc
processing may occurwithout conscious awareness. This means that it is
possible to experience a speciÞc emotion like fear or disgust without
knowing why you feel scared or disgusted. According to clinical therapists,
the experience of fear, anger, or sadness without knowing the cause of these
feelings occurs quite often. We assume that both global and speciÞc
emotional information processing do not need awareness to be instigated,
for important theoretical and empirical reasons.

Theoretically, it makes perfect sense that speciÞc emotions, like fear and
disgust, may develop unconsciously. That is because emotions are highly
functional for survival (Cacioppo & Gardner, 1999; Ekman, 1984; Frijda,
1994; Keltner & Gross, 1999; O¬hman, 1992; Scherer, 1984). As Frijda (1994)
noted: ÔÔThe function of speciÞc emotions is to signal events that are relevant
to the individualÕs concerns, and to motivate behavior to deal with those
eventsÕÕ (p. 121). The goal-directed and universal nature of emotions
strongly suggests that our emotional system is designed to respond quickly
and unconsciously to incoming emotional stimuli. This means that people
may experience a speciÞc emotion (e.g., fear, anger, joy, disgust), without
being aware of what caused this speciÞc emotion. Even though our intuition
suggests that we cannot experience a speciÞc emotion like fear without
knowing why, it makes sense to respond as quickly as possibleÑthus before
we are consciously aware of a threatening stimulus.

In order for speciÞc emotions to be elicited without conscious awareness,
quick unconscious detection of speciÞc emotional information is a necessary
prerequisite. Valence detection or a global positiveÐnegative reaction is not
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enough to induce a speciÞc emotion. To ensure our speciesÕ continued
existence, our emotional system should be able to do more than make quick
but crude positiveÐnegative discriminations. For example, the perception of
speciÞc body posture cues may determine whether an assailant evokes not
simply negativity, but anger or fear (Parkinson & Manstead, 1992). To
quickly and properly respond to a stimulus, it is important to be able to
automatically detect the valence of the stimulus as well as its speciÞc meaning.
For adequate responding it is crucial to know that something is ÔÔdisgustingÕÕ
and not ÔÔscaryÕÕ. Knowing that something is ÔÔnegativeÕÕ does not su"ce. This
is consistent with the assertion of an evolved fear module that can be triggered
without the need for conscious cognition (O¬hman & Mineka, 2003).

Also empirically, there is evidence that speciÞc emotions may develop
unconsciously. Neuroimaging and physiological studies strongly suggest
that our brain is capable of discriminating between speciÞc, unconsciously
presented emotional stimuli. Neuroimaging techniques have revealed that
speciÞc neural patterns are activated in the brain in response to unconscious
exposure to disgusted, fearful, sad, angry, and happy facial emotional
expressions (Morris, De Gelder, Weiskrantz, & Dolan, 2001; Phillips et al.,
2004), whereas physiological techniques have revealed that unconscious
exposures to happy and angry facial emotional expressions evoke distinctive
facial electromyographic (EMG) reactions in emotion-relevant facial
muscles (Dimberg, Thunberg, & Elmehed, 2000).

Interestingly, our own experimental work shows that people may actually
experiencespeciÞc emotional feelings and show emotionalbehaviourafter
being unconsciously exposed to emotion-eliciting stimuli (Ruys & Stapel,
2008a). These experimental studies are also important for another reason.
SpeciÞcally, in our studies we usedemotion-eliciting stimuli (e.g., mad,
growling dogs or dirty, non-ßushed toilets) rather than facial emotional
expressions(e.g., emotion faces showing fear or disgust) to unconsciously
induce speciÞc emotions. To our knowledge, previous research always used
facial emotional expressions to study the unconscious nature of speciÞc
emotions.1 However, facial emotional expressions are special kinds of
emotional stimuli (Hariri, Tessitore, Mattay, Fera, & Weinberger, 2002;
Kimura, Yoshinoa, Takahashi, & Nomura, 2004) with di!erent (social)
functions (Hess, Philippot, & Blairy, 1998; Keltner & Gross, 1999; Keltner &
Haidt, 1999; Ruys & Stapel, 2008b). First, facial emotional expressions are
not only emotional stimuli, they are also (and perhaps foremost)reactionsto

1Although previous researchers have used emotion-eliciting pictures instead of facial
emotional expressions as subliminal primes (e.g., Giner-Sorolla, Garcia, & Bargh, 1999;
Krosnick, Betz, Jussim, & Lynn, 1992; Spruyt, Hermans, de Houwer, & Eelen, 2002), these
studies investigated a!ective priming phenomena and did not examine speciÞc emotional
reactions like feelings of disgust or fear.
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emotional stimuli. Moreover, people seem especially e"cient in the percep-
tion of faces (Farah, Wilson, Drain, & Tanaka, 1998). For these reasons, it
was important to show the unconscious elicitation of speciÞc emotions like
fear and disgust by subliminally exposing people to regular emotional stimuli
like growling, mad dogs and dirty, non-ßushed toilets.

Summary of the four elements

In the second part of this chapter we have argued and provided evidence for
four elements of our global-to-speciÞc unfolding view of emotional
responding. The Þrst element of this view entails that emotion elicitors
may evoke global, positiveÐnegative reactions and relatively speciÞc, Þne-
grained reactions to these elicitors. As we have explained, empirical evidence
strongly supports this view: Di!erent neuroscientiÞc views seem to support
the existence of separate systems for global and speciÞc processing.

A second element of our global-to-speciÞc view entails that global pro-
cessing typically occurs prior to speciÞc processing of emotional informa-
tion. The research that we have discussed indicates that when motivation
and opportunity (due to time pressure or to information that competes for
attention) are insu"cient, only global, holistic processing may proceed. This
is in line with the idea that the onset of global processing starts o! before the
emergence of Þne-grained, speciÞc processing.

The third element of our view of emotional responding emphasises the
unfolding aspect of emotions. We assume that emotional reactions imme-
diately start to occur. The timing di!erence between global and speciÞc infor-
mation processing systems causes emotional responses to develop over time.
Thus, initial reactions to an emotional event will be global, positiveÐnegative
responses based on the entire emotional event, whereas later responses will be
relatively speciÞc and based on detailed features of the emotional event.

We also provided support for the fourth element of our global-to-speciÞc
unfolding view, namely that both global and speciÞc processing may occur
without conscious awareness. Research shows that the experience of speciÞc
feelings of fear or disgust, the activation of speciÞc emotion knowledge, and
emotion speciÞc behaviour can all be triggered without knowing what
caused these emotional reactions (see Ruys & Stapel, 2008a).

CONSEQUENCES OF GLOBAL-TO-SPECIFIC
UNFOLDING

In the Þrst two parts of this chapter we discussed the notion of global-to-
speciÞc unfolding of emotional responding in relatively general ways. We
explained how peopleÕs emotional reactions to emotional events unfold from
global, evaluative responses to speciÞc, Þne-grained emotional responses.
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A confrontation with a dangerous, life-threatening snake may Þrst elicit a
negative emotional reaction based on global processing, followed by a fear
response that is based on more speciÞc, detailed processing of the emotional
event. In the next sections of this chapter we will elaborate on the con-
sequences of our global-to-speciÞc unfolding view of emotional responding
for research areas that are related to emotions. First, we will consider the
way global-to-speciÞc unfolding operates when people perceive facial
emotional expressions, followed by a discussion of the consequences of
global-to-speciÞc unfolding for research on automatic imitation of facial
emotional expressions. Then we discuss how global and speciÞc processing
of emotional information may inßuence the occurrence of general positive
or negative mood states.

Functions of facial emotional expressions

Facial emotional expressions are important for the study of emotions not only
because they are often part of peopleÕs emotional responses. Facial emotional
expressions are also important because they may in turn elicit emotional
reactions in perceivers of these expressions (Russell & Fernandez-Dols, 1997).
However, a crucial di!erence between facial emotional expressions and other
emotion elicitors is that facial expressions are essential for adaptive social
behaviour and emotional development (Dunn, 1994; Hariri et al., 2002). In
addition, humans are specialised in the perception of faces compared to other
types of stimuli (Farah et al., 1998). For these reasons, the implications of
global-to-speciÞc unfolding on the perception and processing of facial
emotional expressions need to be investigated separately.

It is clear that facial emotional expressions can evoke di!erent kinds of
reactions in perceivers. For example, when someone looks at you with an
angry face, this face may elicit feelings of anger, fear, or perhaps even
feelings of joy because the person is your enemy (Ruys, Spears, Gordijn, &
de Vries, 2007). In other words, how you respond to an angry-looking
person may depend on your knowledge of this person and the reasons for his
or her anger. Without this knowledge, however, an angry facial expression
may elicit negative feelings because in that case, an angry face is simply a
negative emotional stimulus.

In general, at least two types of emotional reactions to facial emotional
expressions can be distinguished (see also Ruys & Stapel, 2008b). On the
one hand, facial emotional expressions may elicitemotion elicitor reactions
(e.g., Murphy & Zajonc, 1993; Ruys et al., 2007; Stapel et al., 2002;
Winkielman, Berridge, & Wilbarger, 2005). These emotional reactions are
like reactions to any other pleasant or unpleasant emotion-eliciting stimulus.
Thus, an emotion elicitor response to a smiling face is probably similar to an
emotional response elicited by a picture of a sunny beach. On the other
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hand, facial emotional expressions may elicitemotion messenger reactions
(see Ekman, 1992; Fridlund, 1994; Izard, 1994; Jakobs, Fischer, &
Manstead, 1997; Keltner & Haidt, 1999; Russell, 1994; Van der Velde,
Stapel, & Gordijn, 2008). These emotional reactions are responses to the
communicative message that a face reveals. An essential aspect of emotion
messenger reactions is that the expressed emotion is linked to the sender of
the expression (Adolphs, 2006; Dimberg & O¬hman, 1996). For example, an
emotion messenger reaction to your smiling partner entails a response to the
knowledge that your partner is happy.

Emotion elicitor reactions and emotion messenger reactions di!er in their
speciÞcity. Emotion elicitor reactions are global, positiveÐnegative responses
to the facial emotional expression, whereas emotion messenger reactions are
relatively speciÞc because they are based on knowledge about the expression
and its sender. An emotion elicitor reaction to, for example, an angry face
corresponds to an initial, global, negative reaction, whereas an emotion
messenger reaction to this angry face corresponds to a later, speciÞc, Þne-
grained emotional reaction that is based on the knowledge that someone is
angry.

Two experimental studies provide evidence for our hypothesis that facial
emotional expressions evoke both emotion elicitor reactions and emotion
messenger reactions (Ruys & Stapel, 2008b). In these studies participants
were either super-quickly or quickly subliminally exposed to disgusted,
fearful, angry, or neutral faces in a parafoveal vigilance task. After
participants were exposed to these negative facial emotional expressions,
they completed both global and speciÞc measures of feeling and cognition,
similar to the ones used in Ruys and Stapel (2008a). As shown in Figure 4,
super quick exposures to these negative facial expressions primarily activated
a global, negative evaluative response that was reßected in participantsÕ
moods. Accessibility of general negative cognitions increased in the same
way. The activation of a global, evaluative response is in line with the idea
that facial emotional expressions initially evoke an emotion elicitor reaction.

However, our studies also show that quick (instead of super quick)
subliminal exposures to disgusted, fearful, or angry faces resulted in the
activation of speciÞc emotion knowledge, without inßuencing peopleÕs
global and speciÞc feelings. The results on the word completion task
depicted in Figure 5 show that participants completed more disgust, fear, or
anger words respectively after quick exposures to disgusting, fearful, or
angry expressions than after quick exposures to the other facial expressions.
Participants also completed more general negative words after quick expo-
sures to disgusting, fearful, or angry expressions than after quick exposures
to neutral expressions. The activation of speciÞc emotion knowledge
supports the idea that facial emotional expressions also evoke an emotion
messenger reaction.
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In line with previous Þndings (Hariri et al., 2002), these results indicate
that peopleÕs responses to facial emotional expressions are di!erent from
responses to other, more direct emotion elicitors (Ruys & Stapel, 2008a,
200b). PeopleÕs initial, global, positiveÐnegative responses to facial emotional

Figure 4. Mean general mood ratings as a function of prime expression and exposure duration
(Study 1, Ruys & Stapel, 2008b).

Figure 5. Mean number of words completed after quick exposure durations (120ms) as a
function of prime expression (Study 1, Ruys & Stapel, 2008b).
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expressions and other emotion elicitors like poisonous snakes or favourite
desserts are similar. Interestingly, however, peopleÕs speciÞc, Þne-grained
responses to these two types of emotional stimuli di!er: Quick, subliminal
exposures to disgusting or fearful pictures (e.g., a dirty, non-ßushed toilet, a
growling, mad dog) resulted in emotion speciÞc e!ects on cognitive, feeling,
and behavioural measures (Ruys & Stapel, 2008a). SpeciÞcally, participants
who were exposed to either disgusting or fearful pictures were more likely to
use disgust-related or fear-related words, reported they felt more disgusted or
fearful, and were more likely to act as if they were disgusted or scared than
participants who were exposed to neutral pictures. The response pattern to
these more direct emotion elicitors di!ers from the pattern of responses
to facial emotional expressions, such that more direct emotion elicitors
elicited the speciÞc emotion (e.g., disgust or fear), whereas facial emotional
expressions merely activated emotion knowledge (e.g., increased accessibility
of emotion-related words).

At Þrst sight, the observation that emotional responses to facial
emotional expressions di!er from emotional responses to emotion eliciting
pictures seems to contrast with the Þndings of Wicker and colleagues (2003).
They showed that exposure to a disgusted facial expression activates the
same neural representation as the inhalation of disgusting odorants. This
suggests that perceptions of facial emotional expressions activate a neural
structure that is also involved in the production of the associated emotion.
Wicker and colleagues (2003) conclude from these Þndings that facial
emotional expressions and more direct emotion elicitors evoke a similar
emotional experience. However, we think this conclusion is unwarranted
for several reasons. First, no evidence was obtained regarding participantsÕ
emotional experiences in response to the disgusted facial expressions.
Therefore it is unclear whether both types of stimuli evoked similar levels of
disgust. Second, it is possible that the neural substrate that was activated in
response to both types of stimuli is involved in the recognition of disgusting
situations, rather than the experience of feelings of disgust.

In sum, investigating peopleÕs responses to facial emotional expressions
with a global-to-speciÞc unfolding view of emotional responding has clariÞed
essential di!erences between facial emotional expressions and other emotion
elicitors (e.g., disgusted facial expressions versus dirty, non-ßushed toilets).
More speciÞcally, global-to-speciÞc unfolding has allowed us to identify
emotion elicitor and emotion messenger reactions to facial emotional
expressions and to reveal how both types of responses unfold over time.

Consequences for imitation research

An interesting result that emerges from our studies on emotion elicitor and
emotion messenger reactions to facial emotional expressions is that facial

UNCONSCIOUS UNFOLDING OF EMOTIONS 255

D
ow

nl
oa

de
d 

B
y:

 [U
ni

ve
rs

ite
it 

U
tr

ec
ht

] A
t: 

11
:2

4 
29

 J
ul

y 
20

09



emotional expressions do not necessarily elicit the corresponding emotional
feelings in the perceivers (Ruys & Stapel, 2008b). This Þnding is in line with
our hypothesis that facial emotional expressions activate the link between
the emotion and the sender of the emotional expression (i.e., the emotion
messenger function), but conßicts with an intriguing hypothesis that has
emerged suggesting that emotionimitation leads to emotionelicitation.

SpeciÞcally, researchers have argued that exposure to a facial emotional
expression activates the corresponding emotion in the perceiver by auto-
matic imitation of the expression (Adelmann & Zajonc, 1989; HatÞeld,
Cacioppo, & Rapson, 1992; Niedenthal, 2007). Niedenthal (2007), for
example, recently claimed in support of her embodiment theory of emotion
that ÔÔ. . . behavioral studies demonstrate that emotional expressions and
gestures are visibly imitated by observers and that this imitation is
accompanied by self-reports of the associated emotional stateÕÕ (p. 1004).
Thus, being confronted with an angry face should make you feel angry too.
However, this kind of reactionÑtaking over the emotion or emotional
expression of your opponentÑis not always functional or sensible (Atkinson
& Adolphs, 2005; Neumann & Strack, 2000; Van der Velde et al., 2008).
Especially in the case of anger, a more e!ective response is to remain calm
and keep a friendly posture than to immediately respond with aggression.
What seems essential when confronted with an emotional person is to
activate the most adequate response. Therefore, people need to quickly
recognise the emotion that other people are experiencing.

In line with this reasoning, one purpose of imitation might be to facilitate
emotion recognition. Researchers have proposed that perceivers automati-
cally imitate the facial emotional expression they are exposed to and, as a
consequence of the activation of the muscles in the face, experience the
emotion associated with the facial expression, which in turn facilitates
recognition of the emotion (Enticott, Johnston, Herring, Hoy, & Fitzgerald,
2008; Gallese, 2006; Goldman & Sripada, 2005; Hess & Blairy, 2001;
Niedenthal, Brauer, Halberstad, & Innes-Ker, 2001; Oberman, Winkielman,
& Ramachandran, 2007; Wicker et al., 2003). More speciÞcally, Enticott and
colleagues (2008) have suggested that mirror neurons simulate motoric
behaviour that is observed, and that this simulation evokes a similar
emotional experience that facilitates emotion recognition.

Several parts of the emotion imitation-elicitation-recognition hypothesis
have received empirical support. Physiological research demonstrated that
people imitate other peopleÕs facial emotional expressions (Dimberg, 1997;
Dimberg & O¬hman, 1996; Hess & Blairy, 2001), even when these facial
emotional expressions are subliminally presented (Dimberg et al., 2000).
Wicker and colleagues (2003) showed that after exposure to a disgusted
facial expression and after inhalation of a disgusting odorant, the same
neural substrates were activated in the brain. This suggests that perception
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of facial emotional expressions and production of the associated emotion
rely on similar neural structures. Furthermore, Enticott and colleagues
(2008) showed that mirror neuron activity strongly correlated with recog-
nition accuracy of facial emotional expressions. This indicates that imitation
of facial emotional expressions is associated with the recognition of these
facial expressions.

Niedenthal and colleagues (2001) demonstrated that emotional experi-
ence is also associated with the recognition of facial emotional expressions.
After the induction of happiness or sadness Niedenthal et al. (2001) asked
participants to indicate the o!set of a happy (or sad) facial expression that
changed into a sad (or happy) facial expression. The results showed that
participants more quickly detected the o!set of a congruent facial emotional
expression than the o!set of an incongruent facial emotional expression.
The experience of happiness or sadness thus seemed to facilitate recognition
of the corresponding facial emotional expression.

Importantly, Hess and Blairy (2001) investigated the emotion imitation-
elicitation-recognition hypothesis more directly. They exposed participants
to angry, sad, disgusted, and happy facial expressions, and measured facial
EMG. After exposure to each face, participants Þrst indicated whether
and to what extent the face reßectedhappiness, sadness, fear, anger, disgust,
surprise, and contempt, and then indicated to what extent they themselves
felt irritated, sad, cheerful, and repulsed(four sensations that corresponded
to the emotions displayed by the facial emotional expressions). The facial
EMG data showed imitation e!ects following angry, sad, and happy facial
expressions. The rating data showed emotional contagion e!ects in response
to happy and sad facial emotional expressions. Thus, participants indicated
feeling cheerful or sad after exposure to a happy or sad facial expression
respectively. However, despite this (limited) evidence for imitation and
contagion e!ects, mediational analyses did not provide any support for the
hypothesised link between imitation and emotional contagion. In addition,
no evidence was obtained for the hypothesis that imitation facilitated emo-
tion recognition through emotional contagion. Thus, even though exposure
to facial emotional expressions led to imitation of the facial emotional
expressions and resulted in emotional contagion, imitation clearly didnot
cause the emotional experience (Hess & Blairy, 2001).

Although the perception of facial emotional expressions, imitation of
these facial emotional expressions, the experience of emotions, and emotion
recognition seem to rely on similar processes, their exact causal relationships
remain unclear. We conclude from the research referred to above that
automatic imitation of facial emotional expressions facilitates the recogni-
tion of other peopleÕs emotions. However, the link between the imitation of
facial emotional expressions and the experience of the speciÞc corresponding
emotional feelings is not substantiated. This suggests that emotional
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experience is unnecessary for the occurrence of facilitation e!ects in emotion
recognition (Goldman & Sripada, 2005).

The notion we would like to put forward hereÑthat imitation of facial
emotion expressions does not necessarily evoke the feeling of the
corresponding emotionsÑis in line with the idea that empathy is the main
driver behind imitation of other peopleÕs gestures and facial expressions
(e.g., Chartrand & Bargh, 1999). Imitating someoneÕs facial emotional
expressionand having identical feelings is not always the best way to show
your empathy (see for example Van der Velde et al., 2008), considering that
empathy means torecognisethe feelings of others and to appropriately
respondto these feelings.

The observation that facial emotional expressions are likely to elicit
global positiveÐnegative emotional reactions and are less likely to elicit more
speciÞc corresponding emotions like anger, fear, and disgust (Hess & Blairy,
2001; Niedenthal et al., 2001) is consistent with our global-to-speciÞc
unfolding view. The notion that facial emotional expressions do not auto-
matically elicit corresponding emotions is in line with our hypothesis that
facial emotional expressions activate the link between the emotion and the
sender of the emotional expression (Ruys & Stapel, 2008b). Our unfolding
view predicts that global processing reveals the positivity or negativity of
the stimulus, whereas speciÞc processing reveals the knowledge that another
person feels angry, sad, afraid, disgusted, or happy. The initial activation of
negativity may produce general negative feelings and an increased acces-
sibility of general negative cognitions (i.e., an emotion elicitor reaction),
whereas the activation of the knowledge that the face is angry means an
increase in the accessibility of anger-related concepts and information about
the person (i.e., an emotion messenger reaction). Because the emotion is
linked to another person, perceivers are less likely to automatically
experience the emotion themselves.

Thus, global-to-speciÞc unfolding does not predict the occurrence of
speciÞc emotions as aprimary consequence of exposure to facial emotional
expressions. In keeping with our emphasis on theunfolding nature of
emotions, it seems very likely, however, that speciÞc emotions do occur as a
secondaryemotional reaction in response to knowledge about the link
between the emotional expression and the sender of the expression. For
example, the angry facial expression of your daughter, who is angry with
you for forgetting her birthday, might elicit feelings of guilt.

Consequences for mood research

Besides providing an innovative perspective on how emotions unfold, our
global-to-speciÞc unfolding view also has interesting implications for
research on general mood e!ects. Typically, moods are described as di!erent
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from emotions in that they are less speciÞc, less intense, less likely to be
triggered by a particular stimulus or event, and relatively longer lasting
(Ekman, 1994; Frijda, 1993; Isen, 1984), although some researchers have
argued that mood states can be more speciÞc (e.g., Lazarus, 1994; Polivy,
1981). In this chapter we assume that moods are general positive or negative
a!ective states, which may arise from speciÞc emotions that have lost the link
with an object and their intensity, but may also precede the occurrence of
emotions. Interestingly, our global-to-speciÞc unfolding view of emotional
responding predicts and explains how moods originate in the latter case,
when moods are elicitedprior to the emergence of speciÞc emotions.

SpeciÞcally, mood states are characterised by a global, positive or negative
charge and result from the activation of di!use and cognitively unbounded,
evaluative information. These characteristics make it highly likely that initial,
global positiveÐnegative reactions thatÑaccording to our global-to-speciÞc
unfolding viewÑoccur in response to emotional or a!ect-laden stimuli can
be the origin of peopleÕs moods. Because global positiveÐnegative reactions
are mainly evaluative and thus di!use and cognitively unbounded, they are
likely to spill over to peopleÕs moods (Zajonc, 1980, 2000). A similar idea
was put forward by Clore and Colcombe (2003) who suggested that
ÔÔobjectless, evaluative meaningÕÕ may become attached to a personÕs mood
(p. 343). On a broader level, research indicates that the cognitive activation of
semantic concepts (e.g., ÔÔaggressiveÕÕ, ÔÔoldÕÕ) is likely to simultaneously
impact perception, motivation, behaviour, and evaluation systems (Bargh,
1997, 2006). We propose that the cognitive activation of evaluatively toned
information may a!ect and colour a personÕs mood state by interactions
between these psychological systems (see e.g., Treisman, 1996).

This reasoning is in line with Chartrand, van Baaren, and Bargh (2006)
who argued that moods can occur as a result of automatic evaluations of
stimuli in the environment. They hypothesised that automatic evaluations
may inßuence mood in the case where repeated automatic evaluations have
the same valence. When people are in a bad situation or environment, the
continuous automatic activation of a negative valence may result in a
negative mood and may therefore a!ect peopleÕs processing styles (e.g.,
Mackie & Worth, 1989; Schwarz & Clore, 1996). This negative mood signals
that appropriate action is necessary and therefore activates a systematic,
analytic processing style. When people are surrounded by positive things in
a pleasant environment, the continuous activation of positive valence results
in a positive mood. A positive mood signals that everything is Þne and thus
promotes an e!ortless, heuristic processing style.

Chartrand and colleagues (2006) tested their hypotheses by subliminally
priming participants with either positive, negative, or neutral stimulus words
(e.g., music, war, plant) in a parafoveal vigilance task. After this task,
participants completed a mood questionnaire (Exp. 1), an impression
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formation task (Exp. 2), or a stereotyping task (Exps. 3 and 4). The results
showed that participants reported a more positive mood and were more
likely to use heuristic processing in the impression formation and
stereotyping tasks after subliminal priming with positive words than after
subliminal priming with negative words. Thus, multiple automatic evalua-
tions of stimuli of the same valence inßuenced mood.

The results of Chartrand and colleagues are in keeping with our own
Þndings that repeated positiveÐnegative reactions resulting from global
processing of valenced stimuli produce positive or negative moods (Ruys &
Stapel, 2008a, 2008b; Stapel et al., 2002). SpeciÞcally, this research showed
that super quick subliminal exposures to emotion eliciting pictures, facial
emotional expressions, and even schematic faces, evoked di!use positiveÐ
negative responses that spilled over onto the mood of the participants. For
example, participants who were exposed super-quickly to smiling faces
reported more positive a!ective experiences than participants who were
exposed super-quickly to sad-looking faces (see Stapel et al., 2002).

These Þndings raise the question of what the boundary conditions are for
the occurrence of mood e!ects after subliminal priming. Global-to-speciÞc
unfolding suggests that these mood e!ects depend on the stimuli people are
exposed to and on how people process these stimuli. ÔÔHotÕÕ, emotional
stimuli like dirty, non-ßushed toilets or growling, mad dogs are always likely
to elicit general positive or negative reactions and thus inßuence mood,
independent of whether perceivers process these stimuli in a global or
speciÞc way. However, ÔÔcoldÕÕ, non-emotional stimuli, like personality traits
or nouns (with a positive or negative connotation) are only likely to elicit
positive or negative reactions when mainly their evaluative meaning is
activated; that is, when processed in a global way. Detailed, speciÞc
processing of cold stimuli activates their descriptive meaning and cognitively
constrains the initial di!use, positiveÐnegative reaction to these stimuli,
making mood e!ects less likely.

We designed several studies to investigate these boundary conditions, as a
conservative test of our global-to-speciÞc unfolding view of emotional
responding (Ruys & Stapel, 2008c). The Þrst two studies investigated
whether participantsÕ explicit mood ratings would be a!ected by quick or
super quick subliminal exposures to positive (e.g.,conÞdent, persistent) or
negative (e.g.,arrogant, stubborn) trait concepts. In line with global-to-
speciÞc unfolding, the results showed that super quick subliminal exposure
conditions led to more positive mood judgements after exposures to positive
trait concepts than after exposures to negative trait concepts, whereas quick
subliminal exposure conditions did not cause any e!ects on mood
judgements (see Figure 6). Thus, mood changes only occurred when prime
exposures were su"ciently quick to activate evaluative reactions without
any descriptive content. These Þndings support the idea that exposure to
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cold concepts may elicit a corresponding mood state when the positive or
negative evaluative tone of these concepts dominates the descriptive
meaning.

In further studies (Ruys & Stapel, 2008c), we took our test of the
boundary conditions of mood e!ects one step further and used more indirect
ways to measure mood, namely by using aneed for cognition scale2

(Cacioppo & Petty, 1982; Cacioppo, Petty, Feinstein, & Jarvis, 1996) and a
measure ofprocessing style(Fiedler, 1990; Forgas, 1995; Gasper & Clore,
2002). We assessed processing style by looking at the impact of argument
quality on persuasion, assuming that, as a consequence of their processing
styles, participants in a positive mood are likely to be persuaded by both
weak and strong arguments, whereas participants in a negative mood are
more likely to be persuaded by strong than by weak arguments. These
studies replicated our previous Þndings and again demonstrated that
subliminal exposure to positive or negative trait concepts was most likely to

Figure 6. Mean general mood ratings as a function of prime valence and exposure duration
(Study 1, Ruys & Stapel, 2008c).

2Analogous to the e!ect of mood on peopleÕs information-processing styles (i.e., more
systematic information processing in a negative mood and more heuristic processing in a
positive mood), we proposed that people may experience a higher need for cognition when they
feel bad than when they feel good. Thus, need for cognition may indirectly reßect peopleÕs mood
states. A pretest demonstrated that a well-known, conscious mood induction technique
(recalling positive or negative life events) indeed a!ected individualsÕ need for cognition (Ruys
& Stapel, 2008c).

UNCONSCIOUS UNFOLDING OF EMOTIONS 261

D
ow

nl
oa

de
d 

B
y:

 [U
ni

ve
rs

ite
it 

U
tr

ec
ht

] A
t: 

11
:2

4 
29

 J
ul

y 
20

09



a!ect mood when prime exposures are su"ciently quick to activate
evaluative reactions that have no speciÞc descriptive content (Ruys &
Stapel, 2008c). Importantly, by showing mood e!ects on these indirect
mood measures, we could exclude a semantic priming account and increase
the generalisability of our Þndings.

Together, our studies provide evidence for the hypothesis that exposure
to cold concepts may a!ect peopleÕs explicit mood judgements, motivational
states, and processing styles, and indicate that the bare essentials for mood
induction consist of the activation of a positive or negative, dominating
evaluative tone (Ruys & Stapel, 2008c). However, one could argue that
changes in processing styles observed in our studies (Ruys & Stapel, 2008)
were not due to changes in mood. Based on a cognitive tuning account,
Ottati and colleagues proposed that a!ective cues like happy or angry
facial expressions can serve as signals that directly promote heuristic
or systematic processing styles (Ottati, Terkildsen, & Hubbard, 1997).
Research has indeed shown that participantsÕ processing styles were a!ected
in response to certain a!ective cues, without a!ecting mood (Friedman &
Fo¬rster, 2000; Ottati et al., 1997; Soldat & Sinclair, 2001). These Þndings
suggest that changes in processing style do not always reßect changes in
mood. We agree that situational demands may indeed alter peopleÕs
processing strategies. However, we have theoretical and empirical reasons to
conclude that mood was a!ected in our particular paradigm. A cognitive
tuning account, for example, cannot explain the Þnding that no changes in
processing style occurred when participants were quickly exposed to the
priming stimuli. However, this Þnding can be explained by our mood-based
account because it assumes speciÞc processing and thus no mood e!ects
under quick exposure conditions (Ruys & Stapel, 2008c). Also, considering
that e!ects on reported mood paralleled processing style e!ects under both
global and speciÞc processing conditions, we conclude that moods indeed
resulted from global, positiveÐnegative reactions to our valenced priming
stimuli.

In sum, research based on our global-to-speciÞc unfolding view of
emotional responding also provides insight into the development of mood
states. First, this research has shown that moods merely require global,
evaluative processing to arise, whereas emotions need additional, speciÞc,
Þne-grained processing to unfold (Ruys & Stapel, 2008a, 2008b). This
suggests that moods instigate prior to emotions and that moods are not
only a by-product of emotions that have lost their urgency. Second, a
common assumption that is contradicted by our global-to-speciÞc unfolding
view is that only ÔÔhotÕÕ stimulus materials, like music and movies, can
produce mood e!ects (Clore & Colcombe, 2003; Innes-Ker & Niedenthal,
2002; Niedenthal, Rohman, & Dalle, 2003). As predicted by global-to-
speciÞc unfolding, and demonstrated by subliminal priming studies, moods
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can in fact be induced by exposure to cold concepts (Chartrand et al., 2006;
Ruys & Stapel, 2008c). These Þndings challenge the idea that we need hot
materials to induce mood.

CONCLUDING REMARKS

Our global-to-speciÞc unfolding view of emotional responding unites work
on a!ective priming, emotions, and moods. The central tenet of this view is
that peopleÕs feelings, cognitions, and behaviours in response to an
emotional stimulus are determined by the way they process this emotional
information. The picture of a loved-one typically Þrst elicits di!use, positive
feelings that are the result of global processing, and then speciÞc feelings of
happiness that are the result of more detailed processing of the picture.
Theoretically, we have argued and shown that global, evaluative processing
typically occurs prior to speciÞc, more Þne-grained processing. As a
consequence of this timing di!erence, peopleÕs reactions to emotional
stimuli unfold from di!use, positiveÐnegative reactions that determine
mood, to detailed, Þne-grained reactions that cause speciÞc emotions to
arise. In contrast to previous theorising we have argued and shown that both
global, positiveÐnegative processing and speciÞc, Þne-grained processing can
unfold without the need for conscious awareness. This means that people
can experience speciÞc emotions like fear and disgust, without knowing
what caused these emotional feelings, cognitions, and behaviours.

Our global-to-speciÞc unfolding view of emotional responding comple-
ments existing theories of emotion by focusing exclusively on the processes
involved in the occurrence of emotions. Our unfolding view emphasises the
emotional responses that emotional events may elicit and makes speciÞc
predictions regarding the emotional responses that are elicited: Research
strongly supports the hypothesis that both global and speciÞc emotional
responses occur quickly and unconsciously, with the limitation that global
emotional responses typically unfold before speciÞc emotional responses are
elicited.

Applying global-to-speciÞc unfolding to the occurrence of emotional
reactions has advanced our knowledge in a number of di!erent ways.
Comparing perceiversÕ global and speciÞc reactions to facial emotional
expressions and to more direct emotional stimuli such as dirty, non-ßushed
toilets and mad, growling dogs has revealed important di!erences between
these two types of stimuli. Moreover, the comparison of these reactions
casts doubt on the common assumption in the imitation literature that
exposures to facial emotional expressions elicit the corresponding emotion
in perceivers. Our global-to-speciÞc unfolding perspective on emotional
responding has also revealed that moods arise as a result of global,
evaluative processing, whereas speciÞc emotions need speciÞc, Þne-grained
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processing to occur. Furthermore, inspired by our global-to-speciÞc
theorising, we have argued and shown that moods can be evoked after
exposures to ÔÔcoldÕÕ semantic concepts, as long as these concepts are
primarily processed in a global, evaluative way and result in the activation
of a dominantly evaluative tone.

A limitation of this chapter might be that our global-to-speciÞc unfolding
view of emotional responding rests to a large extent on studies that used the
parafoveal priming paradigm to support our claims. However, the
parafoveal priming paradigm is recognised as a valid research tool in social
and personality psychology (Bargh & Chartrand, 2000). What is important
in using subliminal priming techniques is to make sure that participants are
exposed to the primes for very brief durations, that the primes are properly
masked, and that appropriate awareness checks are conducted. For the
parafoveal priming paradigm in particular, it is essential to keep constant
the distance between the eyes of the participant and the computer screen, to
make sure that the participant is continually focused on the Þxation point in
the centre of the screen (by varying prime onset and prime location), and to
present the primes in the parafoveal area, just outside the foveal region of
attention (Bargh & Chartrand, 2000). In our studies that relied on a
parafoveal priming paradigm, we followed these recommendations as
closely as possible (Ruys & Stapel, 2008a, 2008b, 2008c; Stapel & Koomen,
2005, 2006; Stapel et al., 2002).

In our studies, participants were either super-quickly (i.e., 40 ms) or
quickly (i.e., 120 ms) exposed to the emotion-eliciting stimuli. We chose
these exposure durations because they represent the boundary durations in
parafoveal priming (Bargh & Chartrand, 2000). We assumed that exposures
of 40 ms only allow for the earliest stages of stimulus processing (i.e., global
processing) and that exposures of 120 ms give more time for speciÞc
processing of the stimulus. Chartrand and colleagues (2006) used exposure
durations of 60 ms in their parafoveal priming task that also resulted in
global, positiveÐnegative reactions (i.e., positive or negative mood), sugges-
ting that 60 ms was too quick for speciÞc processing of the primes. This is
compatible with the fact that subliminal priming does not depend on Þxed
thresholds. Multiple characteristics of the situation (e.g., the intensity of the
stimulus, the familiarity of the stimulus, lighting in the room, motivation of
the perceiver, presence of other stimuli) determine when exposure durations
are subliminal. Remember, for example, the classic basketball experiment of
Simons and Chabris (1999), where participants watched a video clip of a
group of people playing basketball and were asked to count the number of
passes made by one of the teams. Approximately half of these participants
failed to notice a person dressed in a hairy gorilla suit, who walked slowly
across the scene for 9 seconds. Thus, even obvious stimuli can be present for
seconds without perceivers becoming aware of the stimulus.
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Another issue awaiting discussion is the well-known, indirect conse-
quence of moods on peopleÕs processing styles: when people feel good they
are more likely to rely on heuristic, easy, and global processing strategies,
whereas when people feel bad they tend to use more demanding, systematic,
and local processing strategies (Fiedler, 1990; Forgas, 1995; Gasper & Clore,
2002). What are the consequences of this inßuence of mood on processing
style for peopleÕs emotional responses? Our global-to-speciÞc unfolding view
suggests that positive events are less likely to be processed speciÞcally than
are negative events, because positive events initially evoke positive moods.
This is consistent with the fact that there is one positive basic emotion (i.e.,
happiness) versus four negative basic emotions (i.e., anger, sadness, disgust,
and fear). Thus, in line with our global-to-speciÞc unfolding view of
emotional responding, positive emotions seem less speciÞc than negative
emotions.

In sum, then, we hope that we have presented our global-to-speciÞc
unfolding view of emotional responding as clearly and convincingly as
possible. We feel that we have demonstrated that our view strongly con-
tributes to the understanding of several important psychological phenomena,
such as the induction and the occurrence of emotions and moods, the
perception and interpretation of facial emotional expressions, and imitation.
We hope that we will not be alone in concluding that global-to-speciÞc
unfolding cannot and should not be neglected in future psychological
research, especially when it concerns studies of peopleÕs feelings and emotions.
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