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A link between BIS/BAS, frontal asymmetry and empathy; 
predispositions towards arousal in affectively charged imagery. 

 

Abstract. 

Research into the relationship between Gray’s behavioural activation and inhibition systems 

(BIS/BAS) and frontal alpha asymmetry have led to conflicting results within the literature. 

While inter-individual variation in both asymmetry and BIS/BAS manifest as personality 

traits enveloping both motivation and emotion, a discrepancy exists with relating the BIS 

with left-favouring asymmetry. Other research has started to find relationships between 

BIS/BAS and empathy, more specifically how a predisposition to a BIS or BAS predicts 

empathic arousal towards negative or positive targets. The current experiment aimed to close 

the gap in the literature regarding BIS/BAS and trait asymmetry, as well as investigate the 

role empathy (using Basic Empathy Scale in Adults (BES-A)) and BIS/BAS play in arousal 

to positive a negative imagery, in an attempt to replicate recent finding. Arousal was 

measured under 4 domains; 2 physiological (EEG, GSR) and 2 self-report (arousal and 

valance). No significant relationship was found between BIS/BAS and asymmetry. Nor was 

BIS/BAS a predictor of arousal to affective imagery. High levels of emotional disconnect, a 

very recent construct implicated in empathy, was found to correlate with reduced perceived 

empathic arousal to negative imagery. Reduced right sided alpha activity was found to be 

strongly related with high cognitive and emotional empathy and low emotional disconnection 

in low BIS individuals. The results suggest that individuals with low trait BIS individuals 

may generally be more empathic as they experience less anxiety relating to high BIS goal 

conflict when approached with the choice to empathise.  
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1. Introduction 

1.1 The behavioural activation and inhibition systems 

In Gray’s reinforcement sensitivity theory (RST; Gray, 1970, McNaugton & Gray, 2000), he 

proposed that there are two distinct and functionally independent motivational constructs that 

underlie behaviour and emotion. The behavioural activation system (BAS) initiates behaviour 

in response to signals of reward and non-punishment whereas; the behavioural inhibition 

system (BIS) is associated with deterring behaviour in response to signals of punishment, 

non-reward and goal conflict resolution. 

RST implies that the BAS and BIS mediate the effects of punishment and reward on both 

emotion and motivation, where individual differences in function will manifest as personality 

(Smillie, 2008). The theory is based upon short-term emotion and behaviour, and the neural 

systems implicated in them, that in turn give rise to both longer-term trait dispositions related 

to both (Pickering & Corr, 2008). 

The BAS facilitates all appetitive or rewarding stimuli and generates both the emotions 

‘anticipatory pleasure’ and hope (Gray & McNaugton, 2000). The associated personality 

traits involved with trait high BAS (high sensitivity to reward) activity are optimism, reward-

orientation, impulsiveness and extraversion (Smillie, 2008, Pickering & Corr, 2008) 

The neuroanatomical structures thought to be involved in the BAS include the prefrontal 

cortex (executive functioning), the amygdala (emotional learning) and primarily the 

motivational components of the basal ganglia (Hewig, Hagemann, Seifert, Naumann & 

Bartussek, 2005). Activity within the BAS depends heavily on the dopaminergic fibres 

surrounding areas of the basal ganglia including the thalamic nucleus and proximal 

neocortical areas including the sensory and motor cortex, and prefrontal cortex (García, 

2010).  
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The BAS consists of two interrelated subsystems within the dorsal and ventral striatum 

(nucleus accumbens) with dopamine playing a central role (Bozarth, 1991; Pickering & Gray, 

1999; García, 2010). Mesolimbic dopamine and the nucleus accumbens, the reward centre of 

the brain, are essential to the BAS and the reward seeking behaviours associated with it.  

Research into the role of dopamine and reward has suggested activity of DA neurons 

increases in response to unpredicted reward, is sustained by predicted reward and decreased 

in non-reward conditions (Day, Roitman, Wightman & Carelli, 2007).   

Alternatively, the BIS is postulated to be sensitive to the resolution of goal conflict or stimuli 

of mixed balance (when an aversive stimuli must be approached; leading to an 

approach/avoidance conflict), and the emotional output of the system is anxiety (Gray & 

McNaugton, 2000, Pickering & Corr, 2008).   

In these situations of where an individual may experience stimuli of mixed balance, the BIS 

is implicated in the inhibition of conflicting behaviours, the engagement of risk assessment, 

and the scanning of memory and environment for solutions to resolve the goal conflict (Gray 

& McNaugton, 2000).  

The BIS shouldn’t be confused with the fight-flight-freeze system also implicated in RST, 

which is sensitive to condition or unconditioned aversive stimuli (pain, threat of attack) and 

mediates the emotions, fear, panic or rage (Gray & McNaugton, 2000).   

The orbital frontal cortex (decision making), the septohippocampal system (detects conflicts 

between competing goals; Gray & McNaugton, 2000) and the papez-circuitary (emotion and 

memory) are implicated in the BIS (Hewig et al., 2005).  

Threat stimuli trigger the release of both serotonin (5-HT) and nonadrenalin (NA) and thus 

both are implicated within the BIS (Graeff, 1994; Gray and Mcnaugton, 2000, McNaugton & 
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Coor, 2004). In the case of direct threat or harm these neurotransmitters will play a role in 

trait fearfulness (mediated by the FFFS), whereas in the case of threat to a goal they would 

facilitate feeling of anxiety (mediated by the BIS; Smilee, 2008) 

While self-report measures in personality psychology may not be optimal for biologically 

orientated psychologists, the BIS/BAS construct’s genesis stems from animal research and 

has progressed over the last 40 years  and is useful as it allows us to put forward evidence to 

explain variations in personality based on organic systems (i.e. the neuroscience of 

personality).   

Until we can reach a time in neuroscience where the use of self-report psychometric testing 

can be disregarded, the importance of RST as an explanatory mechanism cannot be 

overstated.   

1.2 The BIS/BAS scales 

Carver and White (1994) developed the BIS/BAS scales as a psychometric measurement to 

access an individual’s sensitivity towards these two motivational systems. The BIS scale was 

designed in order successfully predict nervousness in response to an impending punishment, 

whereas the BAS scale, which consisted of three subscales, was designed to predict happiness 

in response to an impending reward (Carver & White, 1994). 

These three BAS subscales consisted of 1) BAS drive (the persistent pursuit of desired goals), 

2) Reward Responsiveness (positive responses to the occurrence or anticipation of reward), 

and 3) Fun seeking (the desire for new rewards and willingness to spontaneously approach 

potentially rewarding events) (Carver and White, 1994).  BIS and BAS are believed to be 

stable dispositions (Depue & Collins, 1999) and high BIS and high BAS sensitivity are 

negatively correlated (Carver and White, 1994).   
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The questionnaire requires the participant to rate on a 1-4 Likert scale statements relating to 

personality traits that stem from inter-individual variations in the BIS and BAS (e.g. criticism 

or scolding hurts me quite a bit; when good things happen to me, it affects me strongly; I 

often act on the spur of the moment). 

1.3 BIS/BAS and approach/withdrawal 

There have been numerous personality theorists in psychology that have used biologically-

based systems in studying the persona (e.g. Carver, Sutton, & Scheier, 2000; Davidson, 1998; 

Depue, 2006; Fowles, 1987; Gray & McNaugton, 2000). Although there are disagreements 

between the literatures, all the aforementioned researchers agree that there are two or three 

biological systems involved with motivation and emotion.  

More specifically, there is a consensus among the theorists that approach and avoidance 

(withdrawal) processes are activated in the environmental presence of reinforcing stimuli (i.e. 

reward and punishment) and that personality reflects deviation within these systems.     

Researchers have asserted that the BAS is highly related to and possibly indistinguishable 

from the approach behaviours in the approach-withdrawal model (Davidson, 1993) due to 

their conceptual overlap and shared sustainable variance (Gray, 1994; Sutton & Davidson, 

1997; Carver, 1996; Harmon-Jones & Allen, 1997; Coan & Allen, 2003).  

Similarly to the BIS/BAS model, the approach-withdrawal model asserts that personality and 

emotional traits are comprised of differences in an individual’s tendency towards approach 

and withdrawal systems (Davidson, 1993). Relating to the BAS, approach motivation is 

associated with a predisposition to seek out pleasant of novel stimuli, whereas, similarly to 

the BIS, withdrawal behaviour is associated with both the avoidance of unpleasant or 

conflicting stimuli, and the anxiety that entails (Davidson, 1993; Gray, 1994).  
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In the case of the BIS, there is a dispute as to whether it falls under the same conceptual 

umbrella as withdrawal-motivation; while some researchers suggest that the BIS and 

withdrawal behaviours are indeed synonymous concepts (Gray, 1994, Sutton & Davidson, 

1997), other research has failed to find evidence to support the hypothesis that the BIS can be 

neatly subsumed under the same model as approach/withdrawal (Harmon-jones & Allen, 

1997; Coan & Allen, 2003).  

Coan & Allen (2003) assert that perhaps the failure to find a relationship between BIS and 

withdrawal stems from its similarities to the fight/flight system which was introduced by 

Gray (1987) to represent fear and threat responses, which facilitate aggression or escape 

response.  

1.4 BIS/BAS personality traits and related mood disorders 

Nevertheless, individuals with a predisposition towards either a BIS or a BAS will tend to 

exert particular personality traits relevant to their respective favoured behavioural constructs. 

Concurrently, these systems are implicated in mood disorders (anxiety and depression) as 

well as predictors of levels of arousal and valence towards positive and negative affect 

(Kasch, Rottenberg, Arnow and Gotlib ,2002; Harmon-Jones and Allen, 1997). 

BAS individuals are thought to be more goal-orientated and motivated to seek out positive 

and negative reinforcement than their BIS counterparts (Gray, 1994). In addition to this BAS 

individuals tend to be more aggressive (Wingrove & Bond, 1998), impulsive, hopeful and 

extraverted (Gray, 1981, 1990). Extreme BAS scores have been associated with attention-

deficit disorder (Mitchell & Nelson-Gray, 2006) and impulsivity disorders (Wallace, 

Newman, & Bachorowski, 1991).  



9 
 

BIS individuals are also believed to have increased attention levels, especially towards 

negative affect, and a decreased likelihood of aggressive behaviour (Gray, 1994, Wingrove & 

Bond, 1998) 

Harmon-Jones and Allen (1997) found evidence to suggest that due to BIS individuals’ 

tendency to inhibit behaviour, and their increased arousal and attention towards aversive 

stimuli or punishment; may dispose them to anxiety disorders.  

Kasch et al. (2002) investigated the link between the BIS/BAS motivational constructs and 

found that high BIS sensitivity or more probably low BAS sensitivity was a predictor of both 

the severity and durational length of a depression. They concluded that decreased 

motivational drive or an aversion to reward response (two BAS subscales) may cause or 

maintain depression.  

Gable, Reis and Elliot (2000) looked at the BIS/BAS in everyday life and concluded that 

although an individual will inherently use either systems when it is applicable to an event that 

is affectively charged positively or negatively; when an event is ambiguous, an individual’s 

predisposition to either BIS/BAS will direct their interpretation of it towards it being 

appetitive or aversive. 

An experiment by Rusting and Larson (1998) looked at Gray’s (1981) early theory of 

personality in relation to performance and found that individuals with a predisposition to the 

BAS actually performed significantly better in word-fragment, recall, and reaction time tasks 

with stimuli charged with positive affect when compared negative or neutral stimuli, and their 

BIS counterparts. The findings suggest that individuals with higher BAS tendencies are more 

likely to engage and approach stimuli when it is charged with positive affect.  
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1.5 EEG Asymmetry 

There is substantial evidence that frontal alpha wave asymmetry is linked to the behavioural 

approach-withdrawal model (Davidson, 1992; Harmon-Jones, 2003; Schmidt & Fox 1994, 

Schmidt, 1999,). More specifically, increased left hemisphere activity is associated with 

heightened approach behaviours, whereas frontal asymmetry favouring the right will suggest 

a bias towards withdrawal behaviours (Davidson, 1993, Harmon-Jones & Allen, 1997; Sutton 

& Davidson, 1997).  

Additionally, according to Davidson’s (1992) valence model, greater left frontal activation is 

associated with positive emotions, whereas greater right frontal activation is associated with 

negative emotions.  In support to this, motivation (approach vs. avoidance) and emotional 

(positive vs. negative) orientation have both been linked to activity in the dorsolateral pre-

frontal cortex (Pizzagalli, Sherwood, Henriques & Davidson, 2005)   

Although the cause of frontal lobe asymmetry is little understood (some believe it reflects 

asymmetric dopamine signalling from the striatum; Berridge, Espana & Stalnaker, 2003), it 

has been used in the study of motivation and emotion for decades as tool to help us 

understand how inter-individual variations within the brain will manifest themselves in 

personality traits.   

Resting frontal EEG asymmetry allows us to trace individual differences that may facilitate 

or diminish emotional response for particular classes of stimuli. For example, asymmetry 

favouring the left can be expected to potentiate a higher response to positive affectively 

charged stimuli but not to negatively charged or neutral stimuli and vice versa (Coan & 

Allen, 2004). How do we make this assumption?  

A review of frontal lobe asymmetry and its association with both motivation and emotion by 

(Coan & Allen, 2004) has highlighted the important role asymmetry can play in research of 
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motivation and emotion as both a moderator and mediator, without its underlying cause being 

fully understood.  

As a moderator, relative asymmetry can represent a condition where either emotion or 

motivation becomes maximally potent or effective (Coan & Allen, 2004). In other words, as a 

moderator of emotion or motivation, we can argue that since anxiety can considered being an 

emotion with avoidance related motivation properties (Davidson, 1993; Gray, 1994)., and 

since right favouring asymmetry is associated with these same motivational properties, we 

may predict that individuals with right sided asymmetry will be more sensitive to anxiety 

provoking stimuli.         

Alternatively, to look at asymmetry as a mediator would involve seeing it as a representation 

of the mechanism(s) through which a given independent variable is made manifest (Coan & 

Allen, 2004). For example, as hope of hopeful emotions are characterized by an approach-

oriented or BAS motivational component (Gray & McNaugton, 2000), that characterization 

must be dependent upon systems that are tapped by frontal EEG asymmetries. If we can 

assume this to be true then frontal EEG asymmetry would act as a mediator of emotional 

response.     

Like with the conceptual discrepancy in the literature regarding BIS and withdrawal 

motivation, there is also a dispute between BIS and greater frontal right activity. Although 

some research as suggested that they are indeed one and the same (Sutton & Davidson, 

1997), a heavier proportion of evidence suggests that they are indeed unrelated (Coan & 

Allen, 2003, Hewig et al. 2006). One of the goals of the current experiment is to investigate 

this potential relationship.  
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Amodio, Master, Yee and Taylor (2008) suggest that rather than BIS being associated with a 

predisposition to avoidance, research should focus directly into the BIS and its relationship 

with the ACC (role in error detection and conflict monitoring; Bush, Luu & Posner, 2000).     

The relationship between BIS/BAS or approach and withdrawal tendencies, and emotional 

predispositions are not limited to the susceptibility to arousal of a particular stimuli but also 

the clinical implications of asymmetry over favouring right or left.  

A meta-analysis by Thibodeau, Jorgensen & Kim (2006) showed that both depressive and 

anxious symptomatology show strong relations with relative right frontal lobe asymmetry; 

showing similar results to the aforementioned studies on the BIS/BAS and mental illness 

tendencies (Kasch et al., 2002; Harmon-Jones and Allen 1997). 

An interesting study by Harmon-Jones et al. (2002) looking into frontal lobe activity found a 

link between increased right (vs. left) asymmetry and depression in bipolar patients, whereas 

increased left (vs. right) asymmetry was correlated mania related behaviours.  

The importance of the relationship between both emotion and motivational orientation, and 

frontal lobe asymmetry cannot be overstated as it raises an interesting question in regards to 

empathy and predisposition to empathic behaviour.  

1.6 Empathy 

Empathy is a complex psychological paradigm that allows us gain insight into the thoughts 

and feelings of others through the use of knowledge, reasoning, observation and memory 

(Ickes, 1997). 

From an evolutionary perspective, empathy has contributed to the progression of society and 

civilisation. It allows us to live in groups, socialise, be compassionate to our fellow man and 

paves the way for the development of moral reasoning and motivate prosocial altruistic 
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behaviour (Decety, 2011). Empathy is also negatively correlated with aggression (L.E 

Marshall & Marshall, 2011)   

Empathy is not a unitary concept; it involves integrated activity between groups or networks 

of interconnected brain regions and there is therefore no ‘empathy centre’ of the brain that 

can be used to create a definitive empathy paradigm (Farrow, 2007, p.204).  

However, recent research has suggested that anterior insular cortex is perhaps the most 

critical neurological region associated with empathy. Gu et al. (2012) took their sample from 

patients with lesions to the anterior insular cortex, caused by the removal of brain tumours, 

and found that these individuals experienced difficulty evaluating the emotional state of 

people in pain and feeling empathy.  

1.7 Emotional empathy 

Emotional empathy (emotional contagion) is thought to be an automatic and unconscious 

process (Dimberg & Thunberg, 2000) that causes an individual to elicit an affective response 

towards another person, that often entails sharing that person’s emotional response (Jackson, 

Meltzoff & Decety, 2005). In other words, emotional empathy is the unconscious acquisition 

of another’s emotion state.  

In regards to neuroanatomical components of emotional empathy, subcortical structures are 

known to be involved in emotion processing (e.g. the amygdala; Hariri et al., 2002) in 

addition to involvement of the inferior frontal gyrus (implicated in emotional recognition; 

Farrow, 2007)  and the anterior insular cortex (Gu et. al., 2012). 

The mirror neuron system (MNS) has been implicated in having a possible role in emotional 

empathy/contagion due to its observation-execution properties and shared activity in the 

inferior frontal gyros (Shamay-Tsoory, 2011). 
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1.8 Cognitive Empathy 

Cognitive empathy is defined as the ability to understand and metalize another’s affect by 

allowing oneself to consciously take his/her perspective, whilst simultaneously recognising 

one’s own and the other people’s emotions (Carré et al. 2013, Farrow, 2007).   

It differs from emotional empathy in that, while emotional empathy involves the automatic 

amalgamation of the others affect with the self; cognitive empathy is a deliberate process that 

experiences the other’s affect from a purely ego-centric point of view (Jackson, Brunet, 

Meltoff & Decety, 2006).    

Theory of mind, the allowing of oneself to imagine the thoughts and feelings of others, 

enables us to extract and understand the emotions, intentions and behaviour is heavily 

involved in cognitive empathy (Amodio & Frith, 2006).  

Unlike emotional empathy, cognitive empathy is obviously a top-down process that requires 

conscious processing. The cortical areas involved in cognitive empathy include medial 

prefrontal cortex (executive functioning) and in particular the ventromedial region; an area 

associated with affective theory of mind (Shamay-Tsoory & Aharon-Peretz, 2007).   

1.9 Emotional disconnect  

Batson, Early & Salvarani (1987) first described an egoistic motivation within the individual 

that aimed to reduce the personal distress that may come from experiencing empathy. Later 

Kalisch et al. (2005) provided evidence of this emotional regulation strategy using fMRI, and 

suggested that it is medicated by the anterolateral prefrontal and medial prefrontal/orbit-

frontal cortices.  

Lamm et al. (2007) assert that the emotional disconnected phenomenon in present when an 

individual views a target in distress, pain, or any highly affective situation,  is aware of 
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his/her own emotions and able to reflect on them, but then consciously taking a detached 

observer position. For example, in the case of a psychotherapist, the therapist may experience 

emotional contagion from listening to a client in a difficult situation but will consciously take 

a detached observer as it wouldn’t be beneficial for them to actually experience the affect of 

the client at the same level (obviously some empathy is required).  

This detached observer position allows an individual to reappraise a situation by denial of 

relevance or, implicitly or explicitly generating an image of the observing self which is 

unaffected by the target (Lamm et al. 2007). This in turn is known to reduce anxiety, 

sympathetic arousal and pain reactivity in the individual (Kalisch et. al. 2005).  

We could expect to see emotional disconnection in all walks of life, or anywhere where it 

may be a hindrance or inconvenience to experience the feelings of another.   

 

1.10 Rationale for the BES-A 

Traditionally empathy has been explored and measured by investigating two separate 

components; emotional empathy and cognitive empathy (e.g Interpersonal Reactivity Index 

(IRI); Davis, 1983, Balanced Emotional Empathy Scale (BEES); Mehrabian, 1996; Basic 

Empathy Scale (BES); Joliffe and Farrington, 2006). Emotional empathy is thought to be a 

bottom-up process which entails an individual sharing another’s emotional state, whereas, 

cognitive empathy is a top-down process that allows one to take the perspective of another 

(Lamm, Batson & Decety, 2007). 

More recent developments in the neuroscience of empathy by Decety (2010, 2011b) provided 

evidence of the existence of a third self-regulatory component of empathy; emotional 

disconnect.  The Basic Empathy Scale in Adults (BES-A; Carré et al. 2013) was adapted 
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from the BES (designed for teenagers) to be both be applicable to adults and to take this third 

self-regulatory mechanism into account.  

1.11 Empathy and BIS/BAS 

The implications of BIS/BAS being a predictor of the amount of emotional arousal an 

individual may experience in relation to a particular type of emotional stimuli (Balconi, 

Falbo, & Brambilla, 2009) has naturally pointed research towards investigating relationships 

between BIS/BAS and empathy.  

Recent research has led to the investigation of the relationships between the BIS/BAS 

motivational constructs and empathy. Balconi & Mazza (2009) provided evidence to show 

that the BIS is emotionally responsive towards fear, anger and surprise and BAS towards 

happiness. Their results also suggested that specific patterns of temperamental reactivity 

(approach and withdrawal) can be predictive of empathic responding.  

Balconi & Bortolotti (2012) found that BAS individuals were more responsive towards and 

empathic towards positive stimuli and cooperative situations, whereas individuals with high 

BIS sensitivity were more empathized towards negative and conflictual situations.  

More specifically, the researchers  concluded that BAS subjects were predisposed towards 

positive conditions as they were able to reinforce their positive attitude towards appetitive 

external cues, whilst BIS subjects would be more responsive to threatening stimuli and 

negative emotional cues like conflict (Balconi & Bortolotti, 2012).  

Tullett, Harmon-Jones & Inzlicht (2012) found similar evidence to support the hypothesis 

that a predisposition to asymmetry in the frontal lobes or a tendency towards 

approach/withdrawal tendency, can facilitate sensitivity to the suffering of others.  
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They further suggest that people with a predisposition towards rightward asymmetry may be 

more likely to empathise with individuals displaying withdrawal related emotions due to their 

tendency towards withdrawal behaviours (Tullett et al., 2012). 

1.12 The current experiment 

The current experiment will aim to look independently at both, levels, of empathy and the 

BIS/BAS motivational constructs as predictors of levels of arousal in reaction to both 

positively and negatively charged imagery. Arousal will be measured in four domains (two 

physiological and two self-report) and will be analysed independently.   

The physiological measurements of arousal include firstly; an electroencephalography score 

at the time of stimulus presentation in comparison to a baseline reading, and secondly; 

galvanic skin response (GSR).    

The self-report measurements are obtained using the Self-Assessment Manakin, which is 

designed to measure participants’ emotional reaction to both positive and negative affectively 

charged imagery (Bradley & Lang, 1994). This requires individuals to rate both levels of 

arousal and valence separately on a nine-point Likert scale after each image has been 

presented.    

The recent evidence suggesting that motivational constructs may predict how much empathy 

an individual will experience when faced with a positive or negative target (Balconi & 

Bortolotti, 2012; Tullet at al., 2012) is a relatively new concept and thus, this experiment will 

aim to add to the literature.  

As the data in the two aforementioned studies is new and the relationship between empathy 

and BIS/BAS motivation constructs relatively unexplored; one of the primary objectives of 

the proposed experiment is to replicate the results found.  
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In addition to this, the current experiment will use the BES-A (Carré et al., 2013) as a 

measure of empathy is other to test the emotional disconnect component of empathy in an 

experimental setting.  

The experiment will consist of six testable hypotheses: 

In order to add to the literature regarding the discrepancy between the relationship between 

BIS/BAS systems and their relation to frontal lobe asymmetry (in particular the relationship 

BIS system and left favouring asymmetry), the first testable hypothesis investigate whether a 

bias towards a motivational system will correspond with hemispherical asymmetry.  

H1: A predisposition to approach-withdrawal attitudes (BIS/BAS) will predict baseline alpha 

wave asymmetry. 

Individuals who are predisposed to a BAS system have been found to show more intense 

response to positive stimuli, rather than negative or neutral pictures (Balconi et al., 2009, 

Balconi & Bortolotti, 2012). The current research will aim to replicate the results of the 

aforementioned research.  

H2: In comparison to the low BAS group individuals in the high BAS group will display 

significantly higher levels of total arousal scores in the four domains, when faced with 

positively charged affective stimuli.  

Individuals who are predisposed to a BIS system have been found to be more susceptible to 

arousal to negative imagery (Balconi et al., 2009, Balconi & Bortolotti, 2012). In addition to 

this, high withdrawal motivation, which may or may not be an identical construct as the BIS, 

has been shown to be a predictor of arousal and empathy response to negative imagery 

(Tullett et al., 2012).  
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H3: In comparison to the low BIS group, individuals in the high BIS group will see 

significantly higher levels of total arousal scores in the four domains, when faced with 

negatively charged affective stimuli. 

Research into the relationship between empathy and BIS/BAS has been relatively new 

(Balconi & Balconi, 2012) and although evidence suggests that there may be a significant 

correlate between motivational systems and whether an individual will show more empathy 

towards positive and negative situations, the research is still at its infancy and it one of the 

primary aims of the current experiment is to possibly add to the research.  

H4: Total arousal scores in the four domains, in reaction to negatively charged affective 

stimuli for individuals in the high BIS group will have a positive relationship with total 

empathy scores.  

H5: Total arousal scores in the four domains, in reaction to positively charged affective 

stimuli for individuals in the high BAS group will have a positive relationship with total 

empathy scores.  

As the BES-A (Carré et al., 2013) is the first questionnaire which allows us to measure 

emotional disconnect it is important to both validate it within an experimental setting as well 

as investigating the role it may play in arousal to both positive and negative affect. We can 

deduce that individuals who are more likely to engage emotional disconnection (i.e self-

protection against distress, pain and extreme emotional impact; Decety, 2007) will have 

lower levels of arousal in comparison to individuals with low levels of emotional disconnect.  

H6: There will be a significant relationship between emotional disconnection scores and 

levels of total arousal scores.  

 



20 
 

2. Methods 

2.1 Participants 

Twenty participants between psychology students and faculty staff at Dublin Business School 

took part in the quasi-experiment (10 women, range 21-45, M=25.60, SD=2.60). All 

participants were right-handed and therefore satisfied the only exclusion criteria. All 

participants gave informed written consent and were fully briefed prior to the commencement 

of the experiment.  

2.2 BIS/BAS scales, BES-A and the Self-Assessment Manakin 

After briefing, participants were required to complete both the BIS/BAS scales (Carver and 

White, 1994) and BES-A (Carré et al. 2013) questionnaires. The BIS/BAS scales consist of 

24 items and are rated on a Likert scale ranging from 1 (very true for me) to 4 (very false for 

me). Based on the measurements laid out by Carver and White (1994), two total scores (BIS 

and BAS total) and three total BAS subscale scores (reward response, drive and fun seeking). 

Cronbach’s alpha was calculated for BIS (.81) and BAS (.88), in addition to the three BAS 

subscales (reward response (.57), drive (.86), and fun seeking (.86)).    

The mean and SD values for each scale were BIS: 21.45 (3.92); BAS: 42.25 (5.67); reward 

response: 17.95 (1.60); drive: 11.35 (2.45); and fun seeking: 13.15(2.5). Grouping variables 

were created using a median split on both BIS and BAS scores (highBIS; M=25.75 (1.25); 

lowBIS; M=19.2 (1.64); highBAS M= 46 (1.63); lowBAS M=38(4.06). A Mann-Whitney U 

confirmed that there was no significant difference between males and females on total BIS 

(U= 34, p= .22) or BAS (U=48, p=.88) scores and given the equal number of male and female 

subjects, gender balancing was not required.  



21 
 

The BES-A (Carré et al. 2013) consists of 20 items which are divided into three subscales 

(emotional empathy, cognitive empathy, emotional disconnection) and a total empathy 

measurement was calculated as the sum of all three subscales, which were in turn computed 

individually. Higher total, emotional and cognitive scores correspond to higher levels of 

empathy, whereas high emotional disconnection scores correspond to lower levels of 

empathy.  

The mean and SD values for each scale were total empathy (EmpathyTotal): 78.7 (10.11); 

total emotional empathy (EmoEmTot: 17.2 (3.5); total cognitive empathy (CogEmTot) 33.3 

(2.36); total emotional disconnect (EmoDisTot) 28.2 (5.25). Cronbach’s alpha was calculated 

for all measurements; EmpathyTotal (.89); EmoEmTot (.80) ; CogEmTot (.43) ; EmoDisTot 

(.86).   

Like in the BIS/BAS measurement, there was no significant difference between gender in 

relation to total (U=35.5, p= .27), emotional (U=24.5, p= .053),   and cognitive (U=49.5, p= 

.969), empathy, as well as emotional disconnect (U=33, p= .272). Although, emotional 

empathy just missed out on significance, the scores indicated that no gender balancing was 

necessary.   

In order to gain a measurement of the subject’s emotional experience to an image, 

participants were required to use the Self-Assessment Manakin (Bardley & Lang, 1994) after 

each positive and negative stimulus was presented on a screen. This required individuals to 

rate both the arousal and valance of the image on a 9 point Likert scale. Scoring for valence 

in reaction to negative stimuli was reversed so that higher valence scores in both positive and 

negative conditions reflected perceived higher emotional valence in their given domain (pos 

vs. neg).  
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2.3 Procedure      

Upon completion of the questionnaires, participants were seated comfortably in a well lit 

room with a 19’’ monitor played approximately 60cm in front of them. Adapted from the 

methodology of Balconi et al. (2009), participants were presented with a total of 40 images 

(10 positive, 10 negative, 20 neutral).  

Stimuli were presented in 20 blocks using Superlab v4.5, with each block containing an 

affectively charged positive or negative image, a neutral image, and two inter-stimulus 

intervals. All blocks were presented in random order. Firstly, a positive or negative image 

was displayed on screen for 6s. Participants were told they may be asked questions on the 

images after the experiment in order to increase attention levels during stimulus presentation. 

Subsequent to the affective stimuli presentation, a 7s inter-stimulus interval was provided for 

the participant to rate their emotional experience of the stimuli using the arousal and valance 

Likert scales.  

Following the self-report interval, a neutral image was presented on screen for 6s, trailed by 

an interval of 3s. Individuals were not required to rate the neutral stimuli, although 

physiological arousal (EEG and GSR) was measured in all conditions. The function of the 

neutral image was to reset arousal scores back to a baseline in between positive and negative 

stimulus presentation.  

Prior to the experimental phase, participants undertook a familiarization phase, where they 

were presented with 8 images (2 pos, 2 neg, 4 neutral). Images for the experiment were 

selected by the experimenter for their highly affective or neutral content (see appendix).  

Positive images consisted of individuals in situations where we would expect to associate 

with positive empathic emotions such as happiness (e.g. a runner helping a struggling 
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competitor cross a finish line, an elated looking man with a sleeping fox curled up on his 

chest, climbers on the summit of Everest). In contrast negative images were selected for their 

highly affective content that we would associate with negative emotions such as dread, 

sorrow or pity (e.g. child soldier, woman lying at military grave, people observing the 

wreckage of a neighbourhood due to tornado). Neutral images consisted of non-human 

pictures of inanimate objects (e.g. tree, watch, spoon etc.). 

2.4 Physiological measurements  

Both EEG and GSR were used as measurements of physiological arousal and along with the 

self-report measurements (arousal and valence), made up the four domains of total arousal. 

Both GSR and EEG scores were recorded on a PowerLab 26-T bio-amp.  

GSR was recorded by attaching an electrode to the underside of the medial phalanges of both 

the middle and ring finger of the participants left (non-dominant) hand. Participants were 

asked to relax while a baseline measurement was recorded and the measurement was zeroed 

once their baseline plateaued.  

GSR elicited from stimulus presentation was defined as the maximum value recorded in the 

6s time window during which the image was on screen. A measurement was taken after each 

image was presented and an overall score was calculated independently for all three 

conditions (positive, negative, neutral) by taking the mean score. Scores were recorded 

between a 0-40 µS range. Two participant’s GSR scores had to be excluded from analysis 

due to equipment failure.  

EEG was recorded using a 16-channel stretch lycra electro-cap (Adintruments), however, 

measurements were restricted to two channels with two electrodes per channel due to the 

capabilities of the bio-amp. An electrode on the left ear lobe was used as a reference point.    
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Each channel input into the bio-amp corresponded with a respective brain hemisphere. 

Channel one, measuring left frontal activity, took alpha wave readings between the F3 and 

F7, whereas channel two measured right frontal activity took readings between the F4 and F8 

areas.  

The F3, F4, F7 and F8 areas were chosen as these areas have consistently shown the most 

significant asymmetry values in comparison to other areas (e.g. Coan & Allen, 2003; Pauls, 

Wacker & Crost, 2005, Tullett et al., 2012) and F3F4 asymmetry has been found to relate to 

empathic concern (Tullett et al., 2012).  

In addition to this, the crossing of the dorsolateral pre-frontal cortex by F3-F7 and F4-F8 

circuits was also used as justification for using these measurements due to the areas 

relationship with both approach-avoidance behaviours and emotional predisposition to 

positive and negative imagery (Pizzagalli et al. 2005). In other words, we may expect to see 

spikes in activity when an individual is faced with emotional stimuli due to the role the 

dorsolateral pre-frontal cortex plays in emotional regulation, which of course may be 

mediated by frontal lobe asymmetry (Coan & Allen, 2004). 

Prior to stimulus presentation, participant’s baseline measurement was taken from both 

hemispheres in two 30 second blocks with eyes open and eyes closed. A baseline asymmetry 

score was calculated by transforming all scores to their absolute value, computing the mean 

of the eyes open and eyes closed condition for each respective hemisphere, and then 

subtracting  the left hemispheric mean from that of the right (a negative result would imply 

right favouring asymmetry and vice versa; Tullett et al. 2012). A grouping variable was then 

created based on asymmetry scores.   

For the arousal measurement, scores using the same electrode placement were taken during 

stimulus presentation. This measurement was defined as the mean value of alpha activity 
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during the 6s of stimulus presentation. Total arousal scores were then computed taken the 

mean reading for positive, negative and neutral images.  

Alpha scores were recorded between a 0-100 mV range. High-pass filtering was set at 10Hz 

in order to limit high-frequency artefacts caused by motion or respiration. In addition to this, 

low-pass filtering was also set to 10Hz in order to reduce frequency signals caused by noise 

pollution (ADInstruments, 2008).  

Participants were asked to both; remain as still as possible during the experiment in order to 

reduce artefacts in the scores, and use the inter-stimulus interval after the neutral image for 

turning pages on the answer booklet.  One case was excluded from an analysis due to 

artefacts.  

After stimulus presentation finished all participants were fully debriefed.  
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3. Results 

Due to small sample population size and lack or normal distribution in some cases, the 

criterion for parametric tests was not met and therefore non-parametric tests were used in the 

analysis of the data.  

3.1 

H1: A predisposition to approach-withdrawal attitudes (BIS/BAS) will predict baseline alpha 

wave asymmetry. 

In order to test this hypothesis, the relationship between asymmetry and both total BIS scores 

within highBIS participants, and total BAS scores with highBAS, had to be tested 

independently. In addition to this all total subscales scores among highBAS participants were 

also independently tested for a correlation with the asymmetry variable (see fig. 1 for mean 

scores).  

A spearman’s rho correlation found that there was no significant association between trait 

frontal alpha wave asymmetry and total BIS scores for individuals that favour a BIS system 

(rs(8)=.23, p=.585), or total BAS scores for individuals that favour a BAS system  (rs(10) 

=.25, p=.488). Therefore the alternative hypothesis must be rejected.  

In an analysis of the potential relationship between trait frontal alpha wave asymmetry and 

subscale scores for highBAS individuals, both fun-seeking (rs(10) =-430, p=.75) and reward 

response scores (rs(10)=.12, p=.751) were not related to the independent variable. There was 

however a strong relationship between trait asymmetry and BAS drive for highBAS 

individuals (rs(10)=.687, p=.028). The mean BAS drive score for individuals who had trait 

left asymmetry was 12, whereas the mean BAS drive score for individuals was 13.6; 

indicating that asymmetry favouring the left seems to predict higher BAS drive scores. 
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Fig 1. Mean scores on the BIS/BAS scales for both high BAS and high BIS individuals, grouped by trait asymmetry.  
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3.2 

H2: In comparison to the low BAS group individuals in the high BAS group will display 

significantly higher levels of total arousal scores in the four domains, when faced with 

positively charged affective stimuli.  

A median-split was used to determine the high/low BAS independent variable and a Mann-

Whitney U test was used to test the hypothesis that there will be a significant difference 

between arousal levels in the four domains.  

For EEG arousal in the right-hemisphere, arousal to positive stimuli had a mean of 9 for those 

in the low BAS group compared to a mean of 10.9 for high BAS group, while in the left-

hemisphere arousal to positive stimuli had a mean of 11.67 for those in the low BAS group 

compared to a mean of 8.5 in the high BAS group. These results show there was no 

significant difference between groups in arousal to positive stimuli in both the right-

hemisphere (U=36, p= .462) or left-hemisphere (U=30, p=.221). 

GSR arousal to positive stimuli had a mean of 10.44 for those in the low BAS group while 

having a mean of 8.56 in the high BAS group. The Mann-Whitney U revealed that both high 

and low BAS groups did not differ significantly (U=32, p=.453).  

While the high BAS group had higher means for both self-report arousal (10.95) and valence 

(11.36) in comparison to low BAS group’s scores on arousal (9.94) and valence (9.44), the 

Mann-Whitney U suggests that there is no significant difference between groups in relation to 

self-report arousal (U=44.5, p=.7) or valence (U=40, p=.470) to positive stimuli. 

We must therefore accept the null hypothesis.  
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Fig. 2 Mean arousal scores in reaction to positive stimuli for Low BAS (N=9) and High BAS (N=10) groups. Groups were created using a 
median split.  

 
 
 
3.3 

H3: In comparison to the low BIS group, individuals in the high BIS group will see 

significantly higher levels of total arousal scores in the four domains, when faced with 

negatively charged affective stimuli. 

For EEG arousal, in the right-hemisphere arousal to negative stimuli had a mean of 8.27 for 

those in the low BIS group compared to a mean of 12.38 for high BIS group, while in the 

left-hemisphere arousal to negative stimuli had a mean of 10.73 for those in the low BIS 

group compared to a mean of 9 in the high BIS group. These results show there was no 

significant difference between groups in arousal to negative stimuli in both the right-

hemisphere (U=25, p= .11) or left-hemisphere (U=36, p=.509). 
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GSR arousal to negative stimuli had a mean of 9.18 for those in the low BIS group while 

having a mean of 10 in the high BIS group. The Mann-Whitney U revealed that both high and 

low BIS groups did not differ significantly (U=35, p=.751). 

While the high BIS group has a higher mean of 12.31 for valence than the low BIS group’s 

mean of 9.29, a Mann-Whitney U revealed that both groups did not differ significantly in 

self-reported valence (U=33.5, p=.262). There was however a significant difference (U=16.5, 

p=.015) between self-report arousal between the high BIS group (m=14.44) and the low BIS 

group (m=9.29); suggesting that individuals with high BIS traits perceived negative imagery 

to be more arousing than their low BIS counterparts. 

Again, we must accept the null hypothesis.  

 
 

 
 
 
Fig. 3 Mean arousal scores in reaction to negative stimuli for Low BIS (N=11) and High BIS (N=8) groups. Groups were created using a 
median split.  
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3.4 

H4: Total arousal scores in the four domains, in reaction to negatively charged affective 

stimuli for individuals in the high BIS group will have a positive relationship with total 

empathy scores. 

For hypothesis 4 and 5, three participants were excluded due to problems with EEG and GSR 

scores. Total arousal scores in all four domains did not significantly correlate with any of the 

empathy measurements (p>0.05; see table 1) and therefore the null must be accepted. 

However, for those in the low BIS group, right-hemisphere EEG arousal for both positive and 

negative conditions were negatively correlated with emotional empathy (fig 4.), cognitive 

empathy (fig 5) and emotional disconnect (fig 6).  

Because all scores in the emotional disconnect subscale are reverse scored we can deduce that 

individuals with low BIS traits and high emotional disconnect experience high levels of 

activity in response to affective stimuli, whereas low BIS individuals with low BAS traits and 

high cognitive and emotional empathy would be expected to show less right side arousal to 

positive and negative stimuli.          
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Table 1 shows the relationships between arousal measurements for negative stimuli and BES-A scales for low (n=11) and high (n=8) BIS 

individuals.  

  EEGnegR EEGnegL NegValTot NegAroTot GSRnegtot EmoEmp CogEmp EmoDis Emptot 

Low BIS                   
EEGnegR 1.00 -0.21 0.16 0.02 -0.53 -.70* -.76** -.64* -0.71 
EEGnegL -0.21 1.00 0.09 -0.03 0.46 0.12 -0.12 0.12 0.16 
NegValTot 0.16 0.09 1.00 0.36 0.06 0.33 -0.37 0.20 0.20 
NegAroTot 0.02 -0.03 0.36 1.00 -0.06 0.27 -0.05 0.16 0.16 
GSRnegtot -0.53 0.46 0.06 -0.06 1.00 0.26 0.17 0.23 0.33 
EmoEmp -.70* 0.12 0.33 0.27 0.26 1.00 .63* .96* .96** 
CogEmp -.76** -0.01 -0.37 -0.05 0.17 .63* 1.00 .68* .735* 
EmoDis -.64* 0.12 0.20 0.16 0.23 .96** .68* 1.00 .98** 
Emptot -.70* 0.16 0.20 0.16 0.33 .96** .73* .98* 1.00 
High BIS          
EEGnegR 1.00 0.46 0.02 0.00 -0.92 -0.56 0.09 0.00 -0.18 
EEGnegL 0.46 1.00 -0.63 -0.14 0.54 -0.09 0.29 0.49 0.36 
NegValTot 0.02 -0.63 1.00 0.04 -0.74 0.29 0.10 -0.01 0.11 
NegAroTot 0.00 -0.14 0.04 1.00 -0.04 0.13 0.47 0.35 0.29 
GSRnegtot -0.32 0.54 -0.74 -0.04 1.00 0.04 0.40 0.24 0.36 
EmoEmp -0.56 -0.09 0.29 0.13 0.04 1.00 0.18 0.54 0.63 
CogEmp 0.07 0.29 0.10 0.47 0.40 0.18 1.00 0.68 .81* 
EmoDis 0.00 0.49 -0.01 0.35 0.24 0.54 0.68 1.00 .92** 
Emptot -0.18 0.36 0.11 0.29 0.36 0.63 .81* .92* 1.00 

EEGnegR – EEG arousal negative right hemisphere; EEGnegL – EEG arousal negative left hemisphere; NegValTot – Total negative 

valence; NegAroTot – Total negative arousal; GSRnegtot – Total GSR negative total; EmoEmp – Emotional Empathy total; CogEmp; 

Cognitive Empathy total; EmoDis – Emotional Disconnect total; Emptot – Empathy total; * - significant at 0.05; ** - significant at 0.01. 

 

 
 

         
 
 
 

Fig 4, 5, 6 shows the relationship between right 
hemisphere arousal to negative stimuli in low BIS 
individuals and BES-A subscales.  
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H5: Total arousal scores in the four domains, in reaction to positively charged affective 

stimuli for individuals in the high BAS group will have a positive relationship with total 

empathy scores.  

A spearman’s rho suggested that there were no significant relationships between any of the 

arousal scores in relation to high BAS individuals and therefore the null must be accepted (p> 

0.05, see table 2).   

Table 2 shows the relationships between arousal measurements to positive stimuli and BES-A scales for low (n=9) and high (n=10) BAS 

individuals.  

  EEGposR EEGposL PosValTot PosAroTot GSRpostot EmoEmp CogEmp EmoDis Emptot 

Low BAS                   
EEGposR 1.00 -0.12 -0.47 0.19 -0.38 -0.37 -0.19 -0.46 -0.31 
EEGposL -0.12 1.00 0.12 -0.64 0.55 0.32 0.40 0.24 0.36 
PosValTot -0.47 0.12 1.00 0.20 0.03 0.15 0.18 0.17 0.19 
PosAroTot 0.19 -0.64 0.20 1.00 -0.40 -0.03 -0.32 0.03 -0.03 
GSRpostot -0.38 0.55 0.03 -0.40 1.00 0.32 0.15 0.36 0.33 
EmoEmp -0.37 0.32 0.15 -0.03 0.32 1.00 .727* .957** .987* 
CogEmp -0.19 0.40 0.18 -0.32 0.15 .727* 1.00 0.55 .786* 
EmoDis -0.46 0.24 0.17 0.03 0.36 .957** 0.55 1.00 .907** 
Emptot -0.31 0.36 0.19 -0.03 0.33 .987** .786* .907** 1.00 
High BAS                   
EEGposR 1.00 0.00 0.07 0.45 -0.33 .-.335 0.02 -0.24 -0.18 
EEGposL 0.00 1.00 -0.65 -0.48 0.05 -0.23 0.21 0.17 0.05 
PosValTot 0.07 -0.65 1.00 .802* -0.04 0.38 0.09 0.19 0.22 
PosAroTot 0.45 -0.48 .802* 1.00 -0.31 0.49 0.31 0.27 0.40 
GSRpostot -0.33 0.05 -0.04 -0.31 1.00 -0.25 0.40 0.01 0.07 
EmoEmp -0.34 -0.23 0.38 0.49 -0.25 1.00 0.52 .849** .837** 
CogEmp 0.02 0.21 0.09 0.31 0.40 0.52 1.00 .823* .867** 
EmoDis -0.24 0.17 0.19 0.37 0.01 .849** .823* 1.00 .976* 
Emptot -0.18 0.05 ..217 0.40 0.07 .837** .867** .976** 1.00 

EEGposR – EEG arousal positive right hemisphere; EEGnegL – EEG arousal positive left hemisphere; PosValTot – Total positive valence; 

PosAroTot – Total positive arousal; GSRpostot – Total GSR positive total; EmoEmp – Emotional Empathy total; CogEmp; Cognitive 

Empathy total; EmoDis – Emotional Disconnect total; Emptot – Empathy total. ; * - significant at 0.05; ** - significant at 0.01. 
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H6: There will be a significant relationship between emotional disconnection scores and 

levels of total arousal scores in reaction to negative stimuli. 

A spearman’s rho correlation found that there was a medium significant association between 

emotional disconnect scores and total negative self-report arousal (rs(20)=.462, p=.04). This 

would indicate that individuals with high levels of emotional disconnection (reverse scored) 

would experience significantly lower levels of perceived arousal to negative imagery (see fig. 

7).  

No other measurements of arousal were found to be significantly related to emotional 

disconnection (p>0.05) and therefore the null must be accepted.   

 
 

Fig. 7 shows the medium strength relationship between emotional disconnect scores and self-report arousal to negative stimuli.  
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4. Discussion 

4.1 Findings and implications 

H1: Although an abundance of research has provided evidence to suggest a correlation exists 

between BAS and left frontal asymmetry (e.g. Amodio et al., 2010; Balconi et al., 2009; 

Harmon-Jones & Allen, 1997); research correlating the BIS and right frontal asymmetry has 

been inconsistent (Coan & Allen, 2003, Sutton & Davidson, 1997). Thus the primary aim of 

H1 was to investigate this discrepancy in the literature. 

The null was accepted for the first hypothesis as there was no association found between both 

highBAS or highBIS individuals, and frontal alpha wave asymmetry. In regards the failure to 

show any significant association between BIS and right-sided asymmetry; the findings are 

consistent with previous research that argues that BIS and withdrawal motivation are two 

distinct concepts (Coan & Allen, 2003; Harmon-jones & Allen, 1997; Hewig et al., 2006).  

There was also no connection between total BAS scores and left-sided asymmetry, although 

there may have been issues with the measurement of asymmetry itself (see limitations), a 

small population size may also have increased the probability of a type 2 error. This of course 

may also be true in the case of the BIS and right-side asymmetry.  

There was however a strong relationship between BAS drive and left-sided asymmetry. BAS 

drive pertains to the persistent pursuit of desired goals (Carver & White, 1994) and has been 

associated with approach motivation (Sutton & Davidson, 1997, Harmon-Jones & Allen, 

1997). The results suggest that left-sided asymmetry is a predictor of levels of BAS drive or 

that BAS drive is mediated by predisposition to trait left-sided asymmetry.   
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H2: There was no significant difference in arousal scores between high BAS individuals and 

low BAS in relation to positively charged affective stimuli. These results would suggest that 

BAS tendencies do not affect an individual’s reaction to positive stimuli.  

However, although these results seem to contradict the literature, the lion’s share of the 

evidence does suggest that BAS tendencies do influence arousal to positive stimuli (Knyazev 

& Slobodskoj-Plusin, 2007), how responsive an individual is to positive or cooperative 

situations (Balconi & Bortolotti, 2012) positive emotional cues (Balconi et al., 2009). Again a 

higher sample population would have increased the power of the experiment and removed 

any doubt of a type 2 error from occurring.  

H3: Similar to the results of the previous hypothesis, there was no significant difference 

between low BIS and high BIS for arousal relating to EEG, GSR and self-report valence (see 

limitations). There was however a significant difference in self-report arousal between the 

two groups, with high BIS subjects reporting higher levels of perceived arousal.  

Past research has highlighted the tendency for BIS individuals to exhibit increased arousal 

and attention towards negative affect (Balconi, 2009; Tullett et al., 2012) and the results of 

the current experiment add to it. Tullett et al. (2012) propose that individuals with withdrawal 

tendencies or right-sided asymmetry are more susceptible to empathic concern to negative 

situations when there is an overlap between the affective state of the observer and the and the 

target. In other words, individuals who are more prone to withdrawal emotions such as 

sadness will more easily recognise sadness in another person, which will lead them to 

experience more empathic arousal than someone who favours approach emotions. 

Given the empathic nature of the images in the experiment (i.e. people in situations of sorrow 

or conflict) may explain why high BIS individuals experienced a significantly higher 

perceived arousal than their low BIS counterparts. Of course this is speculative as it requires 
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us to disregard the evidence that BIS and withdrawal systems may not be synonymous 

concepts (Harmon-jones & Allen, 1997; Coan & Allen, 2003) and of course ignore the results 

of H1 (see limitations).      

H4: Although no significant relationships were found between arousal scores and empathy 

scores for high BIS individuals, there were several interesting and unexpected relationships 

between the low BIS group and empathy.  

Low BIS individuals who had lower right hemisphere arousal to negative imagery had higher 

levels of both emotional and cognitive empathy, and lower levels of emotional disconnect. 

The results seem to suggest that although research indicates that individuals who score high 

on the BIS scale tend to experience more empathic arousal towards individuals in negative 

circumstances than their low BIS counterparts (Balconi & Bortolotti, 2012; Balconi et al, 

2009; Tullett et al., 2012), whereas individuals with low behavioural inhibition tendencies 

and low right-ward alpha activity, may be inclined to be more empathic in general.  

If we subscribe to alpha wave asymmetry as a mediator of emotion or motivation in reaction 

to a stimulus (Coan & Allen, 2003) we would suspect that higher levels of right side activity 

would correlate with heightened levels of arousal. Given the discrepancy in the literature and 

the results of the current experiment it would be dangerous to make the assumption at this 

point that BIS and withdrawal motivation/right side asymmetry are closely related.  

However, given that low BIS individuals have been shown in research to correlated with high 

BAS individuals (e.g. Carver & White, 1994; Boksem, Tops, Wester & Meijman, 2006) and 

high BAS individuals are regarded to identical to those of high approach tendencies (Gray, 

1994; Sutton & Davidson, 1997; Carver, 1996; Harmon-Jones & Allen, 1997; Coan & Allen, 

2003). We can therefore assume that low BIS individuals probably favour approach to 



38 
 

withdrawal tendencies without falling into the trap of placing withdrawal and BIS under the 

same conceptual umbrella.    

Why did low BIS individuals with less right-sided activity have high empathy levels? We 

know that individuals with a predisposition to a BIS system (high BIS) are sensitive to 

resolution of goal conflict or stimuli of mixed balance (when an aversive stimuli must be 

approached) with anxiety being the systems emotional output (Gray & McNaugton, 2000, 

Pickering & Corr, 2008). It is possible when faced with a goal conflict relating to empathy in 

a negative target, the choice for high BIS may appear to be, empathise and feel bad or 

disconnect and not. Whether this decision happens occurs on a conscious or unconscious 

level remains to be shown.  This may explain the lower levels of emotional disconnect (the 

purpose of which is to reduce anxiety; Kalisch et. al. 2005) among low BIS individuals who 

may be more inclined to approach a target.   

This researcher hypothesises, based on the results of the current experiment, that the 

perceived extent of this anxiety producing conflict is mediated by right hemisphere alpha 

activity. Ergo, when individuals with low BIS tendencies are approached with a potential 

empathic conflict will be more inclined to approach a target and empathise with them than 

their high BIS counterparts because they are unhindered by both the anxiety producing choice 

conflict high BIS face, or their heighted attention and arousal to negative affect. In this 

hypothesis and possible aim for future research, BIS tendency and withdrawal would not be 

synonymous constructs; rather withdrawal motivation would act as an extraneous variable to 

be controlled.   

H5: There were no significant associations between arousal levels in high BAS arousal levels 

and empathy levels. Like with the latter hypothesis, these results conflict with some of the 

recent research that showed BAS individuals do experience higher arousal in relation to 
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positive empathic situations (Balconi & Bortolotti, 2012; Balconi et al, 2009). The 

relationship between empathy and the BIS/BAS systems is still relatively unexplored in 

psychology and it is nevertheless important to add to the literature (although see limitations). 

H6: All measurements of arousal (excluding one) did not significantly correlate with levels of 

emotional disconnect (p> 0.05). There was a medium strength relationship between 

emotional disconnection and the amount of perceived arousal an individual felt when 

experiencing negative stimuli.  

Given that emotional disconnection is a self-regulatory mechanism that allows the individual 

to reduce the amount of affect felt from noxious or unpleasant situations (Lamm et al. 2007) 

the results are unsurprising. While the results didn’t show any relationships for other arousal 

measurements (see limitations), the relationship between disconnection and perceived arousal 

is important as it provides the early experimental evidence in support of the emotional 

disconnection, which has only been recently introduced as a psychometric measurement 

(Carré et al., 2013).  

The introduction of the emotional disconnection component of empathy is important as it 

provides us with a psychological construct that can be used to explain and explore, how we 

shut off undesirable affect from bottom-up processes like emotional contagion (empathy) or 

cognitive appraisals of situations where another may be difficultly, should this affect be 

overwhelming, discomforting or inconvenient to experience.  
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4.2 Limitations 

The results of the current experiment should be approached with caution as there are several 

concerns that may have compromised the validity of the results. Firstly, the sample 

population was quite low (N=20) and given that a large amount of the grouping variables 

within the experiment, the likelihood of a type 1 or 2 error of existing may be quite high. 

Secondly, some participants reported that although they could recognise or appreciate the 

emotional content of the images, they were generally unmoved. One participant reported 

during debriefing “I’ve seen way worse stuff on the internet”, while another proposed, “you 

could have picked pictures way more disturbing than that”.  While the pictures were selected 

for their highly affective content, they obviously had to be within ethical constraints (i.e. 

images people would experience in their everyday lives).  

It does raise an interesting question for the study of empathy or arousal using image stimuli. 

In the information age, where individuals are exposed to more aversive or graphic content at 

a higher frequency and through more mediums (e.g. internet, video games); will 

desensitisation in high internet users become an increasingly strong confounding variable 

within younger sample populations? 

The final the two physiological measurements used may have hurt the validity of the 

experiment. For the EEG measurement, two channels recording the mean activity between 

two sites (F3F7 and F4F8) on each hemisphere were used. Two sites had to be used as the 

Adintruments electro cap requires both positive and negative electrode placement in order to 

obtain a reading and therefore localisation to a singular point is impossible with the 

equipment.  
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Essentially all the research into EEG asymmetry has used singular reference points and 

twenty channels in order to obtain cortical asymmetry measurements (see Thibodeau et al., 

2006 for meta-analysis). The F3, F4, F7, F8 sites were selected due to their high success rate 

in finding significance asymmetry values (e.g. Coan & Allen, 2003; Pauls et al. 2005, Tullett 

et al., 2012) , asymmetry values relating to empathy (Tullett et al., 2012) and their proximity 

to the  dorsolateral pre-frontal cortex.  

However, the mean value of activity between two separate sites obviously doesn’t correspond 

to the singular value of a particular site and this may have increased the likelihood of a type 1 

error in the fourth hypothesis or type 2 errors in the remaining hypotheses. Additionally, 

because numerous areas of the brain are implicated in empathy, a measurement of surface 

activity in only one particular area of the brain has its obvious flaws.  

For example, if we were to consider cognitive empathy and the theory of mind components to 

it, we would expect activity in ventromedial region (Shamay-Tsoory & Aharon-Peretz, 2007). 

If emotional contagion didn’t occur, or an individual was focused on understanding the image 

cognitively (putting themselves in the position of the target), the EEG placement on the F3F7 

and F4F8 sites would have missed the measurement. Although it’s the shoddy carpenter that 

blames his tools, limitations imposed by equipment restrictions and the improvised 

methodology may have significantly contributed to the failure of the experiment to replicate 

the results of past research.  

The GSR measurement failed to record any significant results. While skin conductance has 

been used in empathy studies to gauge arousal (e.g. Prendinger, Dohi, Wang, Mayer, & 

Ishizuka, 2004; Forgiarini, Gallucci & Maravita, 2011; Balconi & Bortolotti, 2012) others 

have suggested that GSR isn’t a valid measurement of empathic arousal (Oliveria-Silva & 

Goncalves, 2011)  
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Oliveira-Silva & Goncalves (2011) tested both skin conductance and cardiac activity and 

found that while cardiac activity could be used as a marker of empathic response, skin 

conductance failed as a significant means of measurement. They concluded that skin 

conductance is probably a better marker of personal distress, relating to intense sympathetic 

activation rather than empathic response. This may explain the failure of the GSR in the 

current experiment to pick up any significant levels of arousal.  

  

4.3 Future research 

Due to its flaws future research should be primarily aimed at a replication of the current 

experiment, while focusing on a larger population, securing a more valid measurement of 

empathic arousal by using a 20-channel EEG and measuring singular sites. Prior to 

experimentation, imagery should be tested for levels of affective content and arousal so that 

reliability can be increased. 

The current experiment had several aims and objectives that if they were executed more 

efficiently would contribute to resolving some of the discrepancies in the literature (BIS and 

right-sided asymmetry; Coan & Allen, 2003), replicate recent findings (BIS/BAS and their 

relationship with empathy; Balconi & Bortolotti, 2012; Tullett et al., 2012) and add 

experimental evidence to support new psychological constructs (emotional disconnect; Carré 

et al., 2013). These objectives still need to be achieved with conditions less open to scrutiny.  

The relationship between low BIS individuals and all three subscales of the BES-A (Carré et 

al., 2013) is also an avenue for further research. More specifically looking at trait alpha 

asymmetry as a mediator of anxiety in choice conflict with situations where an individual can 
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choose to empathise with an individual in distress. Emotional disconnection may also play a 

role in this.  

Although it may not be related to the current experiment, another potential area of 

exploration that stemmed from participant feedback may be the affects desensitisation to 

aversive or novel stimuli from heavy internet use or gaming may have on psychometric 

testing.  
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Appendix 

6.1 Questionnaire booklet, briefing and consent forms 

Information sheet and Consent form for an experiment involving 
Behavioural activation and inhibition systems, empathy and 

reactions to positive and negative imagery. 
 
 

 

You are invited to participate in an experiment that will form the basis for an undergraduate 
thesis. Please read the following information before deciding whether or not to participate. 

 

What are the objectives of the study? 

The nature of this experiment is to investigate whether a predisposition towards a behavioural 
activation and inhibition system will predict levels of empathy towards positive and negative 
imagery. Any questions about the experiment are encouraged before testing as 
communication during the experiment will be impossible, unless a participant does not wish 
to continue. A complete debriefing will be offered after participation, where any further 
questions will be answered.  

 

Why have I been asked to participate? 

 I would like to collect information from individuals of college going age (18-30). The 
research requires individuals to be right-handed.  

 

What does participation involve?  

Firstly, participants will be required to fill out two quick questionnaires (44 questions total). 
After this, participants will be required to attach an electrode to their finger index finger and 
wear and EEG cap in order to acquire physiological readings. Participants will then be 
presented with photographs of positive and negative imagery and asked to rate their arousal 
and valence in response to each photo.    
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Right to withdraw 

Participants have the right to withdraw from the research at any time for whatever reason. 
Participants can also request at any time to have their image(s) or response data removed 
from record. 

 

Are there any benefits from my participation?  

While there will be no direct benefit from participation studies like this can make an 
important contribution to our understanding of some of the processes underlying empathy and 
the behavioural activation/inhibition systems.  

 

As such, the findings from this study may be presented at national and international 
conferences and will be submitted for publication in peer-reviewed journals. Interim and final 
reports will be prepared. However no individual participant will be identifiable after the 
testing phase has taken place.  Individuals will not be offered any monetary or other rewards 
for their participation. 

 

Are there any risks involved in participation? There is a very minimal risk of individuals 
finding some of the images upsetting but none of the images exceed anything that would not 
be encountered in everyday life. Any inconvenience involved in taking part will be limited. 

 

Confidentiality All individual information collected as part of the experiment will be 
anonymous after the testing phase. Participants should be aware that it will be impossible to 
withdraw their data after the testing phase because of this.  

Contact Details 

If you have any further questions about the research you can contact:  

Researcher:  

John Rogers 

 

Supervisor:  

Dr. Rosie Reid 
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Consent Form 

A Study of Behavioural activation and inhibition systems, empathy and reactions to 
positive and negative imagery. 

 

I have read and understood the attached Information Leaflet regarding this study. I have had 
the opportunity to ask questions and discuss the study with the researcher and I have received 
satisfactory answers to all my questions   

 

I understand that I am free to withdraw from the study at any time without giving a reason 
and without this affecting my training 

 

I agree to take part in the study     

 

 

Participant’s Signature: ______________________________ Date: _________ 

 

Participant’s Name in print: _________________________ 

 

 

If you would like to receive information regarding the results of the experiment, please leave 
your email below.  

 

Email ______________________________________ 
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Participant No. ______________ 
 
 
 

A link between BIS/BAS, F3F4 asymmetry and empathy; 
predispositions toward arousal in affectively charged imagery. 

 
Please complete the following questionnaire which consists of 44 questions. Please answer all 
questions truthfully. All data will be kept anonymous after the testing period.  
  
The following will need to be confirmed before testing begins.  
 
Gender:       Male                 Female 

 
 

Age: ______ 

Are you right or left handed? Right                       Left 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



58 
 

Basic Empathy Scale in Adults 

 
 

Strongly 
Disagree 

Disagree Neither Agree 
or Disagree 

Agree Strongly 
Agree 

      
1. My friends’ emotions 
don’t affect me much 

⃝ ⃝ ⃝ ⃝ ⃝ 

2. After being with a friend 
who is sad about 
something, I usually feel 
sad 

⃝ ⃝ ⃝ ⃝ ⃝ 

3. I can understand my 
friend’s happiness when 
she/he does well at 
something 

⃝ ⃝ ⃝ ⃝ ⃝ 

4. I get frightened when I 
watch characters in a good 
scary movie 

⃝ ⃝ ⃝ ⃝ ⃝ 

5. I get caught up in other 
people’s feelings easily 

⃝ ⃝ ⃝ ⃝ ⃝ 

6. I find it hard to know 
when my friends are 
frightened 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

7. I don’t become sad when 
I see other people crying 

⃝ ⃝ ⃝ ⃝ ⃝ 

8. Other people’s feelings 
don’t bother me at all 

⃝ ⃝ ⃝ ⃝ ⃝ 

9. When someone is feeling 
‘down’ I can usually 
understand how they feel 

⃝ ⃝ ⃝ ⃝ ⃝ 

10. I can usually work out 
when my friends are 
scared 

⃝ ⃝ ⃝ ⃝ ⃝ 

11. I often become sad 
when watching sad things 
on TV or in films 

⃝ ⃝ ⃝ ⃝ ⃝ 

12. I can often understand 
how people are feeling 
even before they tell me 

⃝ ⃝ ⃝ ⃝ ⃝ 

13. Seeing a person who 
has been angered has no 
effect on my feelings 

⃝ ⃝ ⃝ ⃝ ⃝ 

14. I can usually work out 
when people are cheerful 

⃝ ⃝ ⃝ ⃝ ⃝ 

15. I tend to feel scared 
when I am with friends 
who are afraid 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

16. I can usually realize 
quickly when a friend is 
anger 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

17. I often get swept up in 
my friends’ feelings 

⃝ ⃝ ⃝ ⃝ ⃝ 

18. My friend’s 
unhappiness doesn’t make 
me feel anything 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 
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19. I am not usually aware 
of my friends’ feelings 

⃝ ⃝ ⃝ ⃝ ⃝ 

20. I have trouble figuring 
out when my friends are 
happy 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

 

BIS/BAS Questionnaire 

 

 Very true for 
me 

Somewhat true 
for me 

Somewhat false 
for me 

Very false 
for me 

1. A person's family 
is the most important 
thing in life. 

⃝ ⃝ ⃝ ⃝ 

2. Even if something 
bad is about to 
happen to me, I 
rarely experience fear 
or nervousness. 

 
 

⃝ 

 
 

⃝ 

 
 

⃝ 

 
 

⃝ 

3. I go out of my way 
to get things I want. 

⃝ ⃝ ⃝ ⃝ 

4. When I'm doing 
well at something I 
love to keep at it. 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

5. I'm always willing 
to try something new 
if I think it will be 
fun. 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

6. How I dress is 
important to me. 

⃝ ⃝ ⃝ ⃝ 

7. When I get 
something I want, I 
feel excited and 
energized. 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

8. Criticism or 
scolding hurts me 
quite a bit. 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

9. When I want 
something I usually 
go all-out to get it. 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

10. I will often do 
things for no other 
reason than that they 
might be fun. 

 
⃝ 

 

 
⃝ 

 
⃝ 

 
⃝ 

11. It's hard for me to 
find the time to do 
things such as get a 
haircut. 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 
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12. If I see a chance 
to get something I 
want I move on it 
right away. 

⃝ ⃝ ⃝ ⃝ 

13. I feel pretty 
worried or upset 
when I think or know 
somebody is angry at 
me. 

 
 

⃝ 

 
 

⃝ 

 
 

⃝ 

 
 

⃝ 

14. When I see an 
opportunity for 
something I like I get 
excited right away. 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

15. I often act on the 
spur of the moment. 

⃝ ⃝ ⃝ ⃝ 

16. If I think 
something unpleasant 
is going to happen I 
usually get pretty 
"worked up." 

 
 

⃝ 

 
 

⃝ 

 
 

⃝ 

 
 

⃝ 

17. I often wonder 
why people act the 
way they do. 

⃝ ⃝ ⃝ ⃝ 

18. When good things 
happen to me, it 
affects me strongly. 

⃝ ⃝ ⃝ ⃝ 

19. I feel worried 
when I think I have 
done poorly at 
something important. 

 
 

⃝ 

 
 

⃝ 

 
 

⃝ 

 
 

⃝ 

20. I crave excitement 
and new sensations. 

⃝ ⃝ ⃝ ⃝ 

21. When I go after 
something I use a "no 
holds barred" 
approach. 

 
⃝ 

 
⃝ 

 
⃝ 

 
⃝ 

22. I have very few 
fears compared to my 
friends. 

⃝ ⃝ ⃝ ⃝ 

23. It would excite me 
to win a contest. 

⃝ ⃝ ⃝ ⃝ 

24. I worry about 
making mistakes. 

⃝ ⃝ ⃝ ⃝ 

 

 

Arousal and Valence Familiarisation Sheet.  

Image 1 
 

        

    Arousal     
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Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 2 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 3 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 4 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

 

Testing stage.  

Image 1 
 

        

    Arousal     
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Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 2 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 3 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 4 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

 

Image 5 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 
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1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 6 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 7 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 8 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

 

 

Image 9 
 

        

    Arousal     
Completely        Extremely 
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Unmoved moved 
1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 10 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 11 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 12 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

 

 

Image 13 
 

        

    Arousal     
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Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 14 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 15 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 16 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 
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Image 17 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 18 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

 

Image 19 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Image 20 
 

        

    Arousal     
Completely 
Unmoved 

       Extremely 
moved 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 

    Valence     
Extremely  
displeasurable 

       Extremely 
pleasureable 

1 2 3 4 5 6 7 8 9 
⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ ⃝ 
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Thanks very much for your participation. 

 

 

 

 

 

 

 

 

 

 

If you were affected by any of the material shown in the experiment please consider the 

following support service.  

Samaritans: 1890 200 091  
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6.2 Positive images 

 



69 
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6.3 Negative images  
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6.4 Neutral Images 
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