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Introduction

Imagine that you arrive at a party and you enter a room full of people: Who will
attract your attention? The person smiling at you or someone who looks upset
and angry? And now, imagine that you approach the buffet: Which food will
grab your attention? The chocolate cake that you love or a healthier but less
loved option such as the vegetables? These scenarios illustrate the phenomenon
of attentional bias. Research on attentional bias to emotional information has
been a focus of attention research for about 30years (MacLeod, Mathews, &
Tata, 1986; Yiend, 2010).

Attention is a mechanism that allows observers to focus on a subset of pos-
sible sensory inputs (Luck & Vecera, 2002). In almost any given situation, people
are surrounded by so much information that it is not possible to process all avail-
able information—such as at the party where you cannot pay attention to every-
body and everything. Additionally, not all information is relevant to the ongoing
behavior of an individual. Attention describes the processes and mechanisms that
determine how sensory input, perceptual objects, trains of thought, or courses
of action are selected from an array of concurrent possible stimuli, objects,
thoughts, and actions (Talsma, Senkowski, Soto-Faraco, & Woldorff, 2010).

Various fields of psychology and neuroscience have studied attentional bias
to emotional information, including vision (neuro)science, clinical, or social
psychology. In this chapter, we define attentional bias as increased allocation
of attention to information that often occurs automatically, which means quick,
efficient, unintentional, and/or uncontrollable (Moors & De Houwer, 2006).
Much research on attentional bias has illustrated that negative and particularly
threatening stimuli such as angry faces (Kuhn, Pickering, & Cole, 2016) evoke
attentional bias especially when observers are high in state or trait anxiety
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(Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, & van IJzendoorn,
2007; see also Chapter 2). However, positive stimuli attract attention as well
(Pool, Brosch, Delplanque, & Sander, 2016), and smiling faces are faster de-
tected than angry faces (Becker, Anderson, Mortensen, Neufeld, & Neel, 2011)
(Fig. 1). Like the findings on the negativity bias, attention to positive informa-
tion is enhanced or dependent on the observer’s current state or her personality.
For instance, optimists (Kress, Bristle, & Aue, 2018; Segerstrom, 2001) dis-
play a positivity bias as well as observers who have positive thoughts activated
on their mind (Smith et al., 2006; but see Van Dessel & Vogt, 2012).

In the present chapter, we will discuss theories and evidence investigating
when and why positive information such as the smiling person or a chocolate
cake will grab attention. Specifically, we will highlight recent work that em-
phasizes how temporary goals can not only induce but also override attentional
bias. We will proceed to discuss how attentional bias to positive stimuli can be
measured and which brain regions and psychophysiological responses are as-
sociated with attention to positive input. While attention to positive events has
been highlighted as characteristic of healthy populations, we will also discuss
why it can be problematic; for instance, obesity seems to be related to an atten-
tional bias to high-caloric but tasty food. We will finish the chapter by highlight-
ing limitations and suggestions for future research.

Main theories of attention to positive information

Most theories of attentional bias assume that the bias originates in the rele-
vance of information in people’s environment. For instance, threatening events
could represent potential dangers to survival, whereas beautiful people might
offer possibilities for reproduction (Lang, Bradley, & Cuthbert, 1997; Neuberg,
Kenrick, Maner, & Schaller, 2004). However, existing theories diverge in what
they mean by relevance and in what kind of relevance they consider necessary
for a stimulus to possess to be capable of attracting attention automatically. In
what follows, we will identify three classes of theories proposing that positive
events cause attentional bias because they are relevant. First, a wide range of
theories assume that attentional bias to emotional events originates in the evo-
lutionary relevance of these events, that is, because they were relevant during

FIG. 1 Examples of positive stimuli that evoke attentional bias.
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the evolution of the human species to the survival or reproduction motive. A
second set of theories assume that also stimuli that acquired positive valence
via learning processes during the lifetime of the observer will attract attention.
A third set of theories propose that the bias is driven by the current goals of
the individual and positive (or any) information will attract attention when it is
relevant to an active need or goal of the observer.

Phylogenetic relevance

Evolutionary accounts are well-known for suggesting that only threats to survival
that were present during the evolution of the human species such as angry facial
expressions (Kuhn et al., 2016) or dangerous animals like snakes and spiders
(Lipp & Derakshan, 2005) will evoke attentional bias (Ohman & Mineka, 2001).
According to these theories, attentional bias to emotional information evolved in
the evolution because it was highly adaptive to become aware of these stimuli.
Consequently, the bias is assumed to be hard-wired by now (LeDoux, 1996).
Some of these accounts argue that biologically relevant negative and threatening
stimuli will receive attentional priority because the fast detection of these events
was more critical for survival than the detection of positive stimuli (Aarts &
Dijksterhuis, 2003; Pratto & John, 1991). Moreover, Ohman and Mineka (2001;
but see Pessoa & Adolphs, 2010) suggested that biologically relevant stimuli are
more automatic and robust in biasing attention than other events.

According to other authors (Lang et al., 1997; Neuberg et al., 2004), a system
that only responds to negative events would be maladaptive because functional
behavior also requires responding to stimuli that offer positive consequences.
These theories suggest that the automatic allocation of attention is guided by
three primary motivations: survival, sexual needs, and hunger. Indeed, attention
is automatically directed to biologically relevant positive stimuli that correspond
to the reproduction motive such as erotica (Most, Smith, Cooter, Levy, & Zald,
2007; Sennwald et al., 2016) and nonerotic images of beautiful people (Maner
et al., 2003). Further, infant faces displaying perceptual features of the baby
schema such as large eyes and rounded cheeks evoke an attentional bias (Brosch,
Sander, & Scherer, 2007). This can be interpreted as evidence that vulnerable
offspring grabs attention to ensure successful caretaking. Finally, hungry par-
ticipants, compared with satiated participants, show a stronger attentional bias
to food-related stimuli (Tapper, Pothos, & Lawrence, 2010). The latter findings
suggest that attentional bias to motivationally relevant events is sensitive to con-
text and reflects changes in the strength of a need or motivation. We will come
back to this observation in the third section of this review of major theories.

Ontogenetic relevance

The preceding section discussed how both negative and positive stimuli of phy-
logenetic relevance attract attention. In this section, we will review theories
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suggesting that attentional bias is not limited to phylogenetically relevant
events. Specifically, events that acquired negative or positive valence during the
lifetime of an observer also appear to evoke attentional bias (Le Pelley, Mitchell,
Beesley, George, & Wills, 2016). For instance, knives are comparable to phy-
logenetic threats in their capacity to evoke attentional bias in adults but not
in children (Blanchette, 2006; LoBue, 2010; see also discussion in Chapter 2).
Such modern threats were not present until quite late in the history of the hu-
man species. Therefore, the appraisal of relevance for such stimuli cannot be
caused by a mechanism responding to inborn relevance but must be caused by
a mechanism that responds to the learned relevance or valence of such stimuli.

In an early demonstration of this effect, stimuli associated with positive atti-
tudes for participants (e.g., a bike) were faster detected than stimuli that evoked
neutral evaluations (Roskos-Ewoldsen & Fazio, 1992). Roskos-Ewoldsen and
Fazio (1992) argued that attitudes, that is, positive or negative evaluations, have
an orienting value. Consequently, they attract an observer’s attention to make
them aware of stimuli that they like or dislike. Participants display attentional
bias toward various stimuli that are associated with learned positive attitudes
such as their partner (Dewitte, De Houwer, Koster, & Buysse, 2007) or stimuli
related to a cherished hobbies like birds for bird lovers (Dalgleish, 1995) or
exercise-related words for people who enjoy physical activity (Calitri, Lowe,
Eves, & Bennett, 2009). Finally, many accounts attribute attentional bias to
drugs in addictions to the learned liking of the drug (Franken, 2003; Mogg,
Bradley, Field, & De Houwer, 2003).

In recent years, various studies have shown how positive stimuli evoke an
attentional bias even when their valence was only learned in the experimental
session. For instance, when participants learn that a certain stimulus feature is
related to winning money in an experiment, this feature grabs attention even
after it stopped being associated with reward (Le Pelley et al., 2016; Raymond
& O’Brien, 2009).

Current relevance

Some studies have suggested that positive stimuli or any stimuli will only attract
attention when they are currently relevant to an active goal of the individual
(Gronau, Cohen, & Ben-Shakhar, 2003; Lichtenstein-Vidne, Henik, & Safadi,
2012; Vogt, Koster, & De Houwer, 2017). For instance, recent evidence sug-
gests that drug-related cues bias attention in addicts but only when they pursue
a goal of finding drug-related cues in a visual display (Brown, Duka, & Forster,
2018). Goal theories assume that goals are knowledge structures that represent
desired end states and that goal pursuit is characterized by the heightened ac-
cessibility of these structures (Moskowitz, 2002). For instance, when the goal
is to search for drug-related cues, the representation of drug-related cues will
be highly accessible. According to these theories, the heightened accessibility
of goal-relevant events in long-term or working memory will guide attention
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automatically to stimuli in the environment that match the goal representation.
Importantly, the goal representation often includes positive stimuli and means
that are instrumental for goal pursuit such as food when hungry. Therefore, goal
theories would suggest that positive information attracts attention when it is
relevant to goal pursuit.

Indeed, means that are instrumental to active goals evoke attentional bias
that are automatic in the sense of unintended or fast (Vogt, De Hower, Moors,
Van Damme, & Crombez, 2010; Wieber & Sassenberg, 2006). For instance,
automatic attention to goal-relevant events emerges even when those stimuli
are presented only briefly or when attention to goal-relevant events in the at-
tention task is irrelevant for goal achievement (Lichtenstein-Vidne et al., 2012;
Vogt et al., 2010). Further, goal-driven attention reflects the instrumentality of
attended information for goal achievement. For instance, when the goal is to
win as many tokens as possible, stimuli relevant to winning a high number of
tokens attract attention over stimuli that are relevant to winning a low number
of tokens (Vogt, De Houwer, & Crombez, 2011). Likewise, attention is not allo-
cated to goal-related but goal-irrelevant information (e.g., “boat” when “ship” is
goal relevant) indicating that the effect reflects relevance for goal pursuit rather
than mere cognitive associations (Vogt, De Houwer, & Moors, 2011). Similarly,
these studies suggest that goal-driven attention serves as a goal shielding mecha-
nism by preventing attention to competing goals and other highly salient events
(Vogt, Houwer, Crombez, & Van Damme, 2013).

Importantly, these theories can explain why stimuli relevant to the survival
and reproduction motive only attract attention when they also match an observ-
er’s current concern (Gronau et al., 2003; Vogt et al., 2017). For instance, atten-
tional bias to beautiful people is strongest in individuals looking for a partner and
absent when the goal of being faithful to their current partner is activated in indi-
viduals who are in a monogamous relationship (Maner, Gailliot, & Miller, 2009).
Relatedly, people are inattentive to tasty but high-caloric food when dieting goals
are activated (Papies, Stroebe, & Aarts, 2008). Further, people attend to goal-
relevant stimuli when goals are not fulfilled but not after completing (Moskowitz,
2002) or giving up on the goal. For instance, women who approached the child-
bearing deadline and wished to have a baby showed an increased attentional bias
to baby pictures; in contrast, women who just passed the deadline and had given
up their baby wish did not show this bias (Light & Isaacowitz, 2006).

Based on these findings, researchers have suggested that emotion regulation
goals could induce or prevent attention to emotional information. For instance,
attention to positive events and away from negative events might reflect a per-
son’s attempt to feel good or to suppress negative feelings. Indeed, attention to
positive events has been linked to the desire to feel good (Segerstrom, 2001;
Xing & Isaacowitz, 2000). Relatedly, suppressing negative feelings caused at-
tentional avoidance of negative images but only when positive distractors are
present (Vogt & De Houwer, 2014). However, at other times, aversive events
might grab attention when the dominant emotion regulation goal indicates to



6 Cognitive biases in health and psychiatric disorders

fight the source of an emotional state. Supporting the latter assumption, we
found that people attend to aversive situations when mastering those situations
is possible (Vogt et al., 2017). Crucially, in this case, people also attend spon-
taneously to positive stimuli that allow them to alleviate the aversive situation
directly. For example, they attend to stimuli such as water and soap when expe-
riencing disgust (Vogt, Lozo, Koster, & De Houwer, 2011).

Arousal as cause of attentional bias to phylogenetic and
ontogenetic relevant events

Some researchers have suggested that attentional bias might be caused by
high levels of arousal that characterizes most of the stimuli described earlier
(Schimmack, 2005; Vogt, De Houwer, Koster, Van Damme, & Crombez, 2008).
This would explain why attentional biases to phylogenetic and ontogenetic
events are comparable without assuming multiple mechanisms underlying the
bias. Similarly, emotion theories conceptualize arousal as an indicator of rel-
evant events that should be selected by attentional processes for further process-
ing (Lang et al., 1997). Indeed, various studies have found that high levels of
arousal attract attention independent of valence (Schimmack, 2005; Vogt et al.,
2008) or that it enhances the bias to positive stimuli (Pool et al., 2016). Future
research is still needed to see whether goal-relevant events evoke high levels of
arousal that could underlie the bias to goal-relevant events.

Methods

In this section, we will review some of the most prominent paradigms that have
been used to measure attentional bias to positive information. It is important
to note that attention is not regarded as a unitary concept, but as an umbrella
concept for a variety of processes (Luck & Vecera, 2002). For instance, some
attentional processes refer to the selection of stimuli, which means how atten-
tion is focused on information or how people become consciously aware of it.
Other processes explain how attention inhibits irrelevant stimuli and whether
some stimuli cannot be ignored.

Cueing paradigms

Exogenous spatial cueing paradigm

Cueing paradigms are useful for measuring attentional orienting to peripheral
cues (Posner, 1980; Vogt et al., 2008). In a spatial cueing paradigm, participants
are asked to detect visual targets presented at two locations on the screen. The
target is preceded by a visual cue at the same location (validly cued trials) or
opposite location (invalidly cued trials). Valid cues typically lead to response
time benefits (due to engagement of attention at the validly cued location),
whereas invalid cues lead to response time costs (due to delayed disengagement
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of attention from the invalidly cued location), a difference referred to as cue va-
lidity effect. Emotional cues lead to a larger cue validity effect than neutral cues
and to both enhanced engagement and impaired disengagement, which implies
that they engage and hold attention (Fox, Russo, Bowles, & Dutton, 2001; but
see Mogg, Holmes, Garner, & Bradley, 2008).

Dot probe paradigm

The dot-probe paradigm is like the cueing paradigm but presents two cues si-
multaneously at two different spatial locations on the screen (Dodd & Porter,
2010; Johnson, 2009) (Fig. 2). It does therefore not allow to differentiate be-
tween attentional engagement and disengagement (but see Koster, Crombez,
Van Damme, Verschuere, & De Houwer, 2004). In contrast, it is useful to mea-
sure whether a stimulus attracts attention to its location in competition with
other stimuli that might be a more realistic reflection of real environments and
thus capture the true function of attention (Desimone & Duncan, 1995).

Emotional Stroop paradigm

The emotional Stroop paradigm has been used to measure attentional interference
by positive stimuli (Gantiva, Araujo, Aragdo, & Hewitt, 2018). In this task, par-
ticipants must name the color of words or images (Fig. 2). The emotional Stroop
effect describes the finding that it takes longer to name emotional than neutral stim-
uli (Williams, Mathews, & MaclLeod, 1996). The effect reflects the capacity of a
stimulus to interfere with a participant’s main task and to impair inhibition of task-
irrelevant inputs. However, results in such tasks might reflect differences situated at
the response stage (e.g., emotional stimuli interrupt the response selection mecha-
nism and slow down motor responses) rather than differences in the allocation of
attention (i.e., attention is directed toward stimuli; see Algom, Chajut, & Lev, 2004).

Emotional flanker paradigm

The (emotional) Flanker paradigm is another paradigm used to capture inter-
ference during selective attention (Horstmann, Borgstedt, & Heumann, 2006).
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FIG. 2 Schematic overviews of dot-probe task (A) and emotional Stroop task (B).
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In the emotional variant of the paradigm, participants must indicate the valence
of a target stimulus while trying to ignore flanking distracters. In relation to the
target stimulus, flankers may be congruent (flankers are of the same valence),
incongruent (flankers are of opposite valence), or neutral (flankers are of neutral
valence; Fenske & Eastwood, 2003; Horstmann et al., 2006). Participants can-
not completely ignore the flankers resulting in slower responses on incongruent
trials (interference effect) and faster responses on congruent trials (facilitation
effect) (Horstmann et al., 2006).

Visual search

In a visual search task, participants search for a discrepant target within a vary-
ing number of stimuli, for instance, a happy face among angry faces (see Fig. 3;
Hickey, Chelazzi, & Theeuwes, 2010). Search time is measured. By varying
the number of distractors, researchers can investigate whether a stimulus “pops
out,” which indicates that search is independent of set size. Pop out suggests
that a stimulus attracts attention fast and in a very efficient way without that
observers must scan all stimuli to find the target. The visual search paradigm is
therefore best suited to measure attentional capture.

Brain regions involved in the emergence of the Bias

Traditionally, the limbic system has been characterized as the emotional brain
(e.g., LeDoux, 1996). More precisely, the amygdala has been considered as the
structure that is responsible for the fast and preferred processing of emotional
and especially negative and threatening events (see also Chapter 2). Dominant
theories assumed for a long time that sensory modalities project information
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FIG. 3 Schematic overviews of flanker task (C) and visual search task (D).
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on emotional input to the amygdala via subcortical thalmo-amygdala pathways
and visual cortices (Tamietto & de Gelder, 2010). Indeed, those with amygdala
lesions show impaired emotion processing (Vuilleumier, Richardson, Armony,
Driver, & Dolan, 2004).

However, recent evidence suggests that attentional bias to positive stimuli
emerges as early as attentional bias to negative events. For instance, negative
and positive stimuli evoke increased P1 amplitudes that reflect enhanced per-
ceptual processing in the visual cortex (Brosch, Sander, Pourtois, & Scherer,
2008). This is in line with evidence showing that the amygdala reacts to rel-
evant stimuli in general (Fitzgerald, Angstadt, Jelsone, Nathan, & Phan, 2006).
Further, various networks and pathways in the brain are involved in attention
allocation to positive events (Pessoa & Adolphs, 2010; Vuillemier & Huang,
2009). For instance, striate and occipitotemporal extrastriate regions have been
associated with attentional bias to babies (Brosch et al., 2008) and with value-
driven attentional capture (Anderson, Laurent, & Yantis, 2014).

Areas related to the processing of reward and to the control of actions,
thoughts, and attention are also associated with attentional bias to positive
information (see Kress & Aue, 2017, for an overview). For instance, activ-
ity in the anterior cingulate cortex (ACC) is associated with the magnitude
of attentional bias to reward in visual search (Hickey et al., 2010). Models
of drug addiction propose that attentional bias to substance related cues is a
consequence of a dopaminergic activity in the dorsal anterior cingulate cortex
(dACC) and dorsolateral prefrontal cortex (DLPFC) that raises the salience
of those cues (Franken, 2003). For instance, smokers in a placebo condition
displayed attentional bias and showed elevated brain activation in the dACC
and the right dorsolateral prefrontal cortex (r-DLPFC) in response to smoking
cues. By contrast, those who were given a dopamine antagonist (haloperidol)
did not demonstrate enhanced brain activation in these regions or an atten-
tional bias (Luijten et al., 2012). Finally, attentional bias to food in hungry
observers is related to stronger functional coupling between the posterior pa-
rietal cortex and the posterior cingulate cortex (Mohanty, Gitelman, Small, &
Mesulam, 2008).

In sum, a variety of brain regions and networks are correlated with attentional
bias to positive events. Recent studies have therefore argued that the amygdala
appears to coordinate cortical networks and pathways like the prefrontal and
visual cortices that convey and modulate information on the significance of the
identified emotional stimulus to effectively recruit adaptive responses (Pessoa &
Adolphs, 2010). This implies that the brain areas responsible for processing and
responding to the emotional value of events (e.g., amygdala, orbitofrontal cortex
(OFC), superior colliculus, and pulvinar) interact with brain regions such as the
PFC and ACC that coordinate processes like decision-making and the control of
attention, thoughts, and actions (Brown & Braver, 2005; Pourtois, Schettino, &
Vuilleumier, 2012). Consequently, top-down processes such as goals may influ-
ence reactions to emotional events (Vuilleumier & Huang, 2009).
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Somatovisceral responses related to the Bias

Various somatovisceral responses have been associated with attentional bias to
positive input. For instance, attentional biases toward smoking-related stimuli
in smokers are strongly associated with enhanced activity in the zygomaticus
facial muscles that are responsible for raising the corners of the mouth upward
enabling the face to smile (Waters et al., 2003). However, heart rate and skin
conductance responses (SCRs) did not increase in response to the smoking cues.
The findings suggest that attentional bias in addiction is a reaction to positive
attitudes toward and liking of the drug.

Inconsistent with the Waters et al.’s (2003) findings, other studies suggest
that attentional bias to positive information is linked to increases in SCRs that
result from enhanced sweat gland secretions. The production of SCRs is associ-
ated with an increased activation of the right medial PFC (Critchley, Melmed,
Featherstone, Mathias, & Dolan, 2002). Heightened SCRs indicate heightened
arousal independent of valence. They occur in response to both negative and
positive events of motivational relevance, which means to stimuli that should
be avoided or approached. For instance, a recent study (Gantiva et al., 2018)
compared behavioral and physiological responses in an emotional Stroop task
between dysphoric and nondysphoric participants. Nondysphoric participants
showed an enhanced attentional bias and SCRs toward positive stimuli, whereas
participants with dysphoria demonstrated increased attentional bias in response
to negative stimuli; the latter also displayed heart rate deceleration that is as-
sociated with sustained attention. Relatedly, alcoholics showed larger SCRs and
lower heart rate acceleration to alcohol words (Stormark, Laberg, Nordby, &
Hugdahl, 2000). In sum, visceral responses that reflect not only liking but also
motivational responses such as wanting to approach or avoid stimuli appear to
be involved in attentional bias to positive stimuli.

Finally, effective cardiac vagal tone regulation that predicts the ability to
rapidly alter the cardiac autonomic reactivity has been associated with increased
PFC reactivity and improved control of attention and emotional regulation, in-
cluding adaptive attentional responses to positive stimuli (Porges, 1992; Thayer
& Lane, 2000). Supporting this notion, faster and higher relapse rates in alcohol-
dependent patients were related to increased attentional bias and elevated high
frequency heart rate variability in response to alcohol-related cues (Garland,
Franken, & Howard, 2012). In sum, various somatovisceral reactions are as-
sociated with (dys)functional attentional bias to both pleasant and unpleasant
stimuli, and with mechanisms that allow to control the bias.

Similarities and differences between healthy and clinical
populations

Attention to positive stimuli is significantly lowered or absent in many affective
disorders. For instance, depressed individuals show an absence of attentional
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capture by stimuli that are associated with reward (Anderson, Leal, Hall, Yassa,
& Yantis, 2014). Impaired attention to positive information also characterizes
people that are only at risk for depression. For instance, female adolescents who
are more vulnerable to the development of depression orient attention away
from positive stimuli after a negative mood induction (Joormann, Talbot, &
Gotlib, 2007). In contrast, healthy samples show attentional bias toward posi-
tive information that seems to serve adaptive emotion regulation. Indeed, when
participants were instructed to attend to positive stimuli after a stress induction,
they reported to be less frustrated than participants who were instructed to at-
tend to negative images (Johnson, 2009).

Interestingly, the capacity to attend to positive or negative stimuli appears to
be related to genetic variations. A study by Fox, Ridgewell, and Ashwin (2009)
examined attention allocation to negative and positive events and its relation
to allelic variations in the promotor region of the serotonin transporter gene
(5-HTTLPR). Those with S (short) allele score higher on measures of neuroti-
cism (Lesch et al., 1996). Interestingly, individuals homozygous for an S allele
showed increased vigilance toward threatening and negative stimuli, whereas
those with an L (long) allele oriented attention toward positive stimuli and
shifted away from the negative stimuli. This suggests that serotonin transporter
allelic variation that impacts the neuroendocrine system underlies (mal)adaptive
emotional processing including attentional bias.

However, attention to positive stimuli is not inevitably adaptive (Dodd &
Porter, 2010). For instance, attentional bias toward sexual stimuli has been ob-
served in females who had low sexual functioning compared with females who
possessed high sexual functioning (Beard & Amir, 2010). This suggests that
sexual dysfunctions lead to an oversensitivity toward relevant sexual contents.

Dysfunctional bias also characterizes obesity and addictions (Garland et al.,
2012; Luijten et al., 2012; Stormark et al., 2000; Waters et al., 2003). For ex-
ample, both healthy and obese participants direct their gaze toward food-related
cues compared with nonfood cues when hungry; however, when satiated, obese
participants continued to divert their gaze toward food-related cues in contrast
to healthy participants who shifted their gaze away from food-related stimuli
(Castellanos et al., 2009). Attentional bias to food found in those with height-
ened weight-to-height ratio also predicts future weight gain (Yokum, Ng, &
Stice, 2011).

Similar results have been obtained in addiction. Increases in subjective moti-
vational states such as substance craving are associated with increases in atten-
tion allocation to substance related cues that, in turn, are supposed to enhance
craving (Franken, 2003). For instance, Field and Eastwood (2005) trained heavy
drinkers either to attend or to avoid attending to images of alcohol. To this end,
participants were presented with pairs of alcohol and neutral images in a dot-
probe task. In the attend alcohol condition, the probes almost always appeared
in the location of the alcohol images whereas in the avoid-alcohol condition the
probes were in the location of the neutral images. The participants in the attend
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alcohol condition showed increased alcohol-related attentional bias compared
with their baseline scores, whereas those in the avoid-alcohol condition showed
reductions in attentional bias following training. Increases in attentional bias in
the alcohol attend group were strongly associated with increases in subjective
craving and alcohol consumption as measured by a taste evaluation task. In
comparison, those in the avoid-alcohol group did not show any differences in
both attentional bias and subjective craving measured at baseline and after train-
ing. Subsequently, the avoid-alcohol group consumed significantly less alcohol
than the attend alcohol group. This study suggests a causal role of attentional
bias in craving and the development of addictions.

In sum, both healthy and clinical samples attend to positive stimuli. Whereas
healthy samples seem to attend to positive stimuli when it supports adaptive
emotion regulation, attention to positive stimuli in clinical samples seems
to characterize dysfunctional processes such as craving (Field et al., 2016;
Shechner & Bar-Haim, 2016). However, anxious individuals allocate attention
to positive events relevant to a current goal even in the presence of threatening
information (Vogt et al., 2013). Making positive events goal relevant thus seems
to be a tool to induce attentional bias to positive information even in clinical
samples.

Limitations and future directions

Though various studies have shown that positive stimuli attract attention, several
questions remain unsolved. For instance, it is unclear whether all kinds of posi-
tive stimuli evoke attentional bias in similar ways, for example, whether they
differ in their capacity to capture or hold attention. Additionally, it remains to
be clarified to what extent the bias varies depending on individual differences.
‘We hope that future studies will compare a variety of stimuli in the same experi-
mental design while also measuring individual differences and testing clinical
populations. Further, combining behavioral measures with neuroscientific and
psychophysiological methods will help to understand which mechanism(s) un-
derlie the bias.

Importantly, highlighting the role of contextual factors will allow the field to
shift the research focus from asking whether positive stimuli bias attention au-
tomatically to why and when people attend to them. Attention to positive stimuli
varies not only across individuals but also across situations. For instance, dieters
or addicts attend to high-caloric food or drugs when craving but are inattentive
to them when goals to abstain are activated (Field et al., 2016; Papies et al.,
2008). We hope that future research will continue to study how contextual fac-
tors such as temporary goals or expectations (Kress & Aue, 2017) prevent and
induce (dys)functional attentional bias to positive information.

Taking context into account will also help to clarify under which circum-
stances attention to positive stimuli is adaptive. For instance, attention to posi-
tive stimuli might be adaptive when it serves, for instance, an emotion regulation



Attention to positive information Chapter | 1 13

goal. In contrast, if it enhances craving or turns people blind to relevant negative
information such as error feedback or signs of real threat, it will be maladaptive.
We believe that combining attentional measures with behavioral outcomes or
indicators of relevant regulatory processes will allow researchers to gain insight
into when attention to positive information is (dys)functional. Importantly, if
attentional bias is context dependent, then attempts to train observers to ac-
quire an attentional bias toward or away from positive stimuli must take relevant
contextual factors into account. Only then will these trainings be efficiently
transferrable to relevant real-life situations. For instance, it might be necessary
to train people to attend toward (or away from) positive stimuli in response to
the specific situation that usually evokes a dysfunctional attentional bias (cf.
Salemink, Woud, Roos, Wiers, & Lindgren, 2019).

Summary

The present chapter outlined when and why positive information attracts at-
tention in both healthy and clinical samples, how attention can be measured,
and which neuroscientific and psychophysiological measures reflect it. We sug-
gested that attention to positive stimuli is highly context dependent with tem-
porary goals and subsequent top-down processes being one factor that not only
causes but also erases attention to positive information. Ultimately, this line of
work can help to improve the prevention and treatment of psychiatric disorders,
for instance, by better tailoring attentional trainings with respect to individual-
istic eliciting (i.e., contextual) factors.
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