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Valence, Memory and Reaction Time: 

A Review of the Literature 

Abstract 

It is commonly accepted that valence has influences on long-term memory, but 
there are diverse results concerning methodology and the effect size. The 
literature is mixed with some authors reporting evidence consistent with 
negativity bias, others reporting evidence consistent with positivity bias and still 
others reporting no effect of valence on certain types of memory. This review 
argues that while there are divergent results for recall rate studies, reaction time 
studies and emotional Stroop task studies showed predominant negativity bias in 
long term memory. Moreover, many of the studies reviewed were solely 
concerned with group effects, rather than individual differences. It was 
concluded that there is value in exploring individual differences and developing 
standardized evaluation techniques in the area of memory and emotion. 

Author: Emrah Ates 

Supervisor: Dr. Ken Robinson 

Submitted: October 2009 
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Valence, Memory and Reaction Time: 

A Review of the Literature 

The psychological research history on emotion is a long but sparse one, starting with 

the clinical studies of Jung and Freud. Jung (1910) was the first to take a systematic 

investigative step towards emotion via diagnostic possibilities of association 

experiments. In Jung's free association method, individuals were instructed to reply with 

whatever word comes into their minds as a reaction to the presented word as soon as 

possible. He compared the word associations of healthy controls with those of patients 

of varied diagnostic groups, and his interest centered on differences between the 

grammatical and logical relations of stimulus and reaction words given by the client. 

Findings concerning individuals' 'reaction time', 'reproduction-difficulties' and so 

called 'complex-indicators' stimulated great interest in the area, and this was 

accompanied by a shift in diagnostic aim from the diagnosis of psychiatric categories to 

the diagnosis of individual emotional problems or complexes. 

Jung (1910) was particularly concerned with the complex-indicator potential of the 

prolonged reaction times in his free association method. He noted that when a complex 

word was present in an individual's memory, the word association task for this word 

took longer time than for other words. In his study, Jung concluded that using free 

association was helpful in revealing the complexes of the subject. Jung claimed that 

prolonged reaction time was indicative of negative emotional experience. 

An influential factor for the literature of emotion and long term memory was the 

publication of the initial works of Freud in 1914. h1 the 'Psychopathology of Everyday 
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Life' Freud analysed certain phenomenon of forgetting and of substitution of other 

material for the forgotten memories and actions; he asserted that forgotten material 

which he analysed was related to ideas significant and personally painful to the subject 

(Freud, 1914). He claimed that the free association method can be considered to be a 

way of studying the unconscious and the reason for unpleasant ideas taking longer time 

is that they are repressed. 

Earlier, Wreschner (1907) and Menzerath (1908) had established that 

associations which had pleasant or unpleasant valences tended to show longer reaction 

times than those with neutral valences, and unpleasant associations tended to show 

longer reaction times than pleasant ones (see the review by Rapaport, 1961). Similar 

findings were reported by Mayer and Orth (1901), White and Powell (1936) and Dahl 

(200 1) on unpleasant stimuli causing longer reaction time than pleasant ones. 

The studies that showed that longer reaction times were associated with 

negatively valenced words are consistent with the negativity bias theory (Baumeister, 

Brats1avsky, Finkenaeuer, & Vohs, 2001). Baumeister and colleagues (2001) asserted 

that the greater power of bad events over good ones is found in nearly every aspect of 

psychology as everyday events. Bad emotions, bad parents and bad feedback have more 

impact than good ones, and bad information is processed more thoroughly than good 

(Baumeister et al., 2001). 

Some studies (Birnbaum, 1919; Dolcos & Cabeza, 2002; Siegel, Johnson & 

Sarason, 1979; Spaniol, Voss & Grady, 2008) have found no effect of unpleasant and 

pleasant stimuli on long term memory. Dolcos and Cabeza (2002) and Siegel, and 

colleagues (1979) used tasks of recall rate in their studies and found that there is no 

significant difference for recall rates of positive and negative valenced stimuli. 

Likewise, Birnbaum (1919) and Spaniol and colleagues (2008) measured the reaction 
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times of pmticipants to negative and positive valenced stimuli and their results revealed 

no significant difference between the two stimuli. 

In contrast with these different findings, Rozin and Royzman (2001) reviewed a 

broad body of evidence and concluded that memory functions are broadly positively 

biased. The meta-analysis of Joorman, Gotlib and Teachman (2009) revealed evidence 

of positivity bias for long term memory in 20 studies. The results of Holmes' (1970), 

Taylor's (1991) Thompson's (1982) studies also supported the positivity bias theory that 

memory favours good events rather than bad ones. The next section of the present 

review will try to shed light on this debated area of psychology by synthesizing and 

contrasting findings in different levels of memory. 

Individual differences have recently been rediscovered as being important in the 

study of emotion and negativity bias. The rediscovery is strange, given that Jung (1910) 

studied individual differences. Group-based analyses dominate the studies reviewed by 

Baumeister et al. (2001), and by Rozin and Royzman (2001). Although the research 

done on negativity and positivity bias shows important group effects, important 

information is lost when relying solely on group results (Ito & Cacioppo, 2006). 

The present literature review consists of three main parts. Firstly negativity and 

positivity bias theories on different levels of memory will be considered. Secondly, 

individual differences on emotion will be reviewed. Thirdly, the conclusion and 

recommendations section will be presented. 

Negativity and Positivity Bias 

". : . We have found that bad stronger than good in a disappointingly relentless 

pattern. This difference may be one of the most basic and far-reaching psychological 

principles ... "stated Baumeister and colleagues in 2001, (p.362). 



Valence & Memory 6 

For many years in psychological studies, an asymmetry in individuals' 

evaluation of positive and negative phenomena has been reported (Lewicka, Czapinski 

& Peeters, 1992). At first, the phenomena were treated as an artifact of the methods used 

and various attempts were made to eliminate it by improving the measurement 

instruments. A classical example is the Role Construct Repertory Test, for which a 

frequency balance between positive and negative poles was seen as a criterion of 

psychometric goodness (Bannister & Mair, 1968). In the late 60's and early 70's, the 

presumed artifact was given theoretical significance and became known under a variety 

of labels; Vigilance Hypothesis (Irwin, Tripodi & Bieri, 1967), Leniency Effect (Bruner 

& Tagiuri, 1954), Positive Negative Asymmetry (Peeters, 1971), the widely 

acknowledged Negativity Effect or Negativity Bias (Kanouse & Hanson, 1971). 

A large volume of literature supports the existence of a negativity bias 

(Baumeister et al., 2001; Cacioppo & Berntson, 1994; Cacioppo, Gardner & Berntson, 

1997; Ito, Cacioppo, & Lang, 1998; Kanouse & Hanson, 1971; Taylor, 1991; Peeters & 

Czapinski, 1990; Skowronski & Carlston, 1998). In these studies, the greater power of 

bad events over good ones is found in everyday events (Rozin & Royzman, 2001), 

major life events (Helson, 1964), close relationship outcomes (Baumeister& Leary, 

1995), social network patterns (Newcomb, Bukowski & Pattee, 1993), interpersonal 

interactions (Esses & Zanna, 1995) and learning processes (Constantini & Hoving, 

1973). Bad emotions, bad parents and bad feedback have more impact than good ones, 

and bad information is processed more thoroughly than good (Baumeister et al., 2001). 

The existence of the negativity bias is controversial in memory. In their review, 

Baumeister et al. (2001) supported the existence of negativity bias in memory. He stated 

that there is a preponderance of unpleasant memories even among people who rated 

their childhoods as having been relatively pleasant and happy (see Kreitler & Kreitler, 
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1968) and superior recall for unfavourable information was found in past studies (see 

Bless, Hamilton & Mackie,1992; Dreben, Fiske & Hastie, 1979; Skowronski & 

Carlston, 1987). In contradistinction to Baumeister and colleagues, Rozin and Royzman 

(200 1) published their literature review that supports the idea of positivity bias in 

memory. 

According to the positivity bias theory (Matlin & Gawron, 1979), the brain 

processes pleasing and agreeable information more precisely compared with unpleasant 

information. The term positivity bias can be used to refer to a variety of human 

tendencies: faster recognition of pleasant stimuli, the perception of pleasant stimuli 

occurring more regularly, the tendency for an individual to expose themselves to 

pleasant stimuli more frequently than unpleasant stimuli, the increased accuracy of 

recall for pleasant stimuli, and rapid processing of positive information compared to 

negative stimuli (Matlin & Gawron, 1979). The explanation behind this phenomenon is 

that the cognitive and memory processes favour positive information over negative 

information (Matlin & Stang, 1978). 

Baddeley (1982), Ehrlichman and Halpern (1988), Linton (1982; 1986), 

Thompson (1985), Wagenaar (1986) and White (1982) also suppmt positivity bias 

theory in memory in their studies. Later, Taylor (1991) came to a similar conclusion 

suggesting that compensatory responses minimize negative memories, which occur 

gradually over time, thereby accounting for the finding of increased positivity bias with 

delay. Taylor asserted that the major reason for the positivity bias is not that negative 

events are inherently less memorable but rather they are neutralized over time. 

The next sections will compare and contrast results of memory studies on tasks 

of recall rate, the Emotional Stroop and reaction time in terms of positivity and 

negativity bias. 
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Long term nwmory, valence and recall rate 

There is still an ongoing academic discussion on recall rate of long term memory 

regarding the dominance of positive and negative valence. There is a body of research 

that support negativity bias theory in long term memory (Bless et al, 1992; Dreben, 

Fiske & Hastie, 1979; Kensinger & Corkin, 2003; Kreitler & Kreitler, 1968; 

Skowronski & Carlston, 1987; Robinson-Riegler & Winton, 1996). For example 

Kensinger and Corkin (2003) used a free recall task that was given with a one day 

interval in which participants were asked to remember their answers. The results of the 

study revealed that individuals' recall was better for negatively valenced memories than 

positive and neutral ones, F (2, 80) =12.9, p<O.l. Storbeck and Clore (2005) employed 

100 university student participants who received instructions and heard a cover story 

designed on a long term memory task to disguise the purpose of the mood-induction 

procedure (listening to the music) and the recall was based on a long term memory task. 

The results revealed that there was a significant difference on the recall task, and the 

primary conclusion of the study was that negatively valenced affective cues reduced 

levels of false memory. Hence, both studies showed that there is an emotional negativity 

bias associated with long term memory. 

In contrast, there are few studies that showed no valence effect for long term 

memory. Siegel, Johnson and Sarason (1979) employed 244 female college students to 

study the effect of life changing events in long term memory. Positive and negative 

recent events marked on given checklists were used to study the recall rates of negative 

and positively valenced long term memories. The results revealed that there is no 

difference of retrieval rate on past negative and positive events of participants. Similar 

results were reported on long term memory and emotion. Dolcos and Cabeza (2002) 

used the International Affective Picture System (lAPS) (Lang et al., 1997) in 2002 and 
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found that there is no significant difference for recall rates of positive and negative 

valenced pictures (positive, 52%, negative 53%). 

There are also studies that showing that recall rate for positive stimuli is stronger 

than negative stimuli (Baddeley, 1982; Ehrlichman & Halpern, 1988; Holmes, 1970; 

Linton, 1982; Linton, 1986; Matlin & Stang, 1978; Taylor, 1991; Thomas & Diener, 

1990; Thompson, 1985; Wagenaar, 1986; White, 1982). Thomas and Diener (1990) 

found that individuals tend to underestimate the frequency of negative affect, but not 

positive affect,. In the recall rate study of them, the results of the study revealed that the 

variance explained by the positive intensity was 30% whereas the variance explained by 

the negative intensity was 12%. Hence this study supports the positivity bias for recall 

accuracy. 

Thompson (1985) conducted a study on long term memory with 32 participants 

on unique personal events. Memory for naturally occurring episodic events was 

measured along with memory for the date of occurrence of those events. Participants in 

the experiment recorded unique personal events for themselves and their roommates for 

14 weeks. The study showed that the dates and details of events for positively valenced 

events were remembered better than the negatively valenced events. Furthermore, 

Taylor (1991) asserted that the major reason for the positivity bias is not that negative 

events are inherently less memorable but rather they are neutralized over time. 

Although the literature is mixed with respect to negativity or positivity bias in 

long term memory, it appears that lack of positively biased memory is perhaps the most 

robust cognitive finding associated with major depression (Matt et al., 1992). In a meta­

analysis of studies assessing recall performance, Matt et al. (1992) found that people 

with major depression remember 10% more negative than positive words. Non-
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depressed control participants in contrast, demonstrated a memory bias for positive 

information in 20 of 25 studies (Joorman, Gotlib,& Teachman, 2009). 

In short, this section of the review showed that there is an ongoing discussion on 

recall rate of long term memory and there have been studies done supporting both 

theories of negativity and positivity bias as well as studies with nonsignificant results. 

The Stroop and Emotional Stroop Studies 

The Stroop task has long been used by experimental psychologists to study 

attentional processes. In Stroop's experiment (1935), a participant was required to name 

the colour of the ink in which a word is printed, while attempting to ignore the word 

itself. W ordlike characters (as rows of X' s or actual names of colours) was manipulated. 

Hence, 'red' might appear in green ink, 'brown' might appear in red ink and the like. 

Stroop found that it takes pm1icipants longer to name the colours when the base items 

are contrasting colour names than when they were rows of meaningless stimuli. 

The emotional Stroop task is a modification of the Stroop's (1935) design, where 

the stimulus word has an emotional valence, for example 'sadness'. Significantly slower 

reaction times have been reported for negatively valenced words for depression-related, 

anxiety-related and obsessive compulsive-related patients compared with healthy 

controls. For example Williams, Mathews and Macleod (1996) studied individuals with 

anxiety disorder in their study. Using threatening words in their experiment, 24 

participants were grouped on the basis of whether their wonies were predominantly 

social or physical. The patients were tested with Stroop cards, each containing 96 

stimuli (12 words repeated eight times). The words on the first card represented physical 

threat and on the second represented social threat and those on the other cards were 

unthreatening. The results showed that there was a significant ( 44 ms) delay with the 

response of colour naming for the threat words than for the non threat words. Moreover, 
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there was also a relationship between the type of threat word that most disrupted the 

colour naming and the type of worries that predominated in the patient. Only physical 

worriers were disrupted on the physical threat words (52 ms) whereas social worriers 

showed a 44 ms facilitation on the same words. Thus, it was found that the presence of 

disruption was significantly associated with the psychopathology of the individuals. 

Gotlib and McCann (1983) used neutral, negatively and positively valenced 

words in their study of students with mild depression. Fifteen high and 15 low scorers 

on the Beck Depression Inventory (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) 

named the colours of 50 neutral, 50 negatively valenced and 50 positively valenced 

words presented. Results showed that the participants with mild depression were 

significantly slower (23 ms) in naming the colours of the negatively valenced words 

than of the positively valenced or neutral words. The effect size of the experiment was 

0.55 as measured by Cohen's d. A long term memory task was presented during the 

second experiment of the same study, on recall rates of participants. Recall rates of 

individuals showed that all subjects (both depressed and non-depressed) recalled 

significantly more negatively valenced than either neutral or positively valenced words, 

with effect size of 0.76 (for negative vs. neutral words) and 0.48 (for negative vs. 

positive words). 

There are more than 400 studies conducted on the emotional Stroop task since 

1935 and some of the significant ones are listed below in Table 1. This table shows that 

larger interference sizes appear with existing psychological disorders. Therefore it can 

be asserted that the effect of emotional Stroop task becomes stronger, with increasing 

severity of psychological disorder. Moreover, it is clear that the emotional Stroop task 

studies support the negativity bias theory in long term memory. 
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Table 1 

Studies of emotional Stroop task and inte1jerence sizes 

Study Method Participants Interference(ms) 

McNally (1992) Computer& words Panic D.&Control 24 

Foa et al. (1993) Computer& words Panic D.&Control 36 

Martinet al.(1991) Stroop Cards Anxious&Control 72 

Fox (1993) Stroop Cards Low&High Anxiety 80 

Richards&French( 1990) Computer& words Low&High Anxiety 120 

Richards et al (1992) Computer&words Low&High Anxiety 129 

Martinet al. (1992) Stroop Cards Phobia&Control 154 

Martinet al. (1992) Stroop Cards Phobia&Control 159 

Watts et a1.(1986) Stroop Cards Phobia&Control 190 

McNally et al.(1993) Stroop Cards PTSD&Control 290 

McNally et al (1990) Stroop Cards PTSD&Control 300 

Foa et al (1991) Computer&words PTSD&Control 400 

Long term memory, valence and reaCtion time 

There are a small number of studies investigating reaction time to assess the 

effect of valence on long term memory. The methodologies used are different; which 

makes it difficult to draw clear conclusions, though most of the previous studies have 

found the negativity bias (Dahl, 2001; Freud, 1914; Jung, 1910; Mayer & Orth, 1901 

Menzerath, 1908; White & Powell, 1936; Wreschner, 1907). Jung (1910) was the first to 

take a systematic investigative step of reaction time by association experiments. From 

studies of individual cases, he concluded that prolonged reaction time was indicative of 
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negative emotional experience. Likewise, Freud (1914) reported prolonged reaction time 

to negatively valenced memories in the Psychopathology of Everyday Life. He proposed 

that studying on reaction time is a way of discovering the unconscious, and he argued 

thatrepression is the reason for prolonged reaction time to unpleasant memories. 

In their study of the free association task, White and Powell (1936) created 

emotional word lists which were based on the subjects' previous answers (pre­

evaluation) and the most frequently given answers were used in word lists. The reaction 

times of 16 individuals for negatively and positively valenced words were measured and 

showed that negatively valenced words were significantly more slowly responded to 

than positively valenced words. The reaction time to positive words was 514 ms 

(SD=l04) and negatively valenced words was 600 ms (SD=135) and the effect size as 

measured by Cohen's d was 0.82 for this study. 

Dahl (2001) used valenced word lists from the Affective Norms for English 

Words (ANEW) (Bradley & Lang, 1999), without controlling for arousal, and studied 

the reaction time on an emotion detection task. Dahl's study showed significantly 

prolonged response latencies for negative words compared to positive ones (M for 

negative words=958 ms, M for neutral words= 1011 ms and M for positive words=904 

ms F (2, 58) =12.78, p<O.OOl) with an effect size of 0.33 as measured by Cohen's d. 

It is important to speculate on why the effect sizes between Dahl (200 1) and 

White and Powell (1936) were so different. In White and Powell's study, emotional 

word lists were created based on the subjects' previous answers (pre-evaluation) and the 

most frequently given answers were used as stimuli during the free association 

experiment which shows that the chosen words used as stimuli had particular meanings 

for participants. Hence, the reason of different effect sizes between White and Powell's 
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and Dahl's studies might be either attributed to the nature of the word lists used in the 

studies, or to the t+Se of free association and emotion detection. 

In contrast, Birnbaum (1919) used the free association task and measured his 

participants' reaction time in his study. The result revealed no significant difference 

between the reaction times of 24 participants to negatively and positively valenced 

stimuli. In his study, Birnbaum used fixed word lists which were not based on 

participants' previous experiences, and he argued that this methodology might be the 

reason for the result of the study. 

Likewise, Spaniol, Voss and Grady's (2008) study found no effect of valence for 

reaction time to valenced long term memory. In their study, the effect of ageing on 

reaction time to valenced stimuli was measured for 24 young (aged 18-35) and 23 old 

(aged 60-85) participants. One hundred thirty two words (negative, positive, neutral) 

selected from Affective Norms for English Words (Bradley & Lang, 1999) were 

presented to participants. The experiment was a rating task based on participants' long 

term memory. The results revealed that there was no difference in participants' reaction 

time to presented valenced stimuli for both young and old participants. 

Hence, most of the reaction time studies show that negatively valenced words 

are responded to significantly more slowly than positively valenced words, although 

there are few studies conducted in this area. It is difficult to draw conclusions since 

there have not been enough studies with fixed measurement techniques to enable a 

demonstration of the effect of valence on long term memory. 

Individual Differences in Emotion and Memory Studies 

Although the studies reviewed in the previous section have provided an 

indication of the importance of valence, important individual information is lost when 
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relying on group results (Kosslyn et al., 2002). For instance, Bradley and Lang presented 

the instruction manual and affective ratings of English words in 1999, but they did not 

acknowledge the importance of individual differences in the perception of words. 

Moreover, studies supporting negativity and positivity bias theories report group results, 

and no attention appears to be paid to the individual differences. 

For example, consider the word "snow" which is rated as positively valenced in 

Bradley and Lang's (1999) ANEW list. According to ANEW's nomothetical results and 

the positivity bias theory, the word should take a short time to react to. Whereas, if that 

participant had a previous experience of an avalanche, they might spend a very long 

time on the word 'snow' because of having had a past traumatic event relating to this 

word as was proposed by Jung (1910). The reaction time differences of individuals may 

have very different results than the standard reaction times calculated based on group 

data. 

An example of the individual differences in the perception of valence and 

reaction time is the classic study by Jung (1910). In Jung's first experiment, a series of 

stimulus words were read out and the task required the participant (n=1) to verbalize one 

word to be associated with the stimulus word. Jung measured how long it took the 

participant to respond to each stimulus word. After this first task, the pmiicipant was 

required to recall her own answers to each stimulus word. Four interesting patterns 

occuned during Jung' s experiment. Of the 13 trials, the participant had four reaction 

times above two minutes. For instance, the reaction time to the word 'water' took five 

minutes and the word 'lake' took four minutes. Inconect recall occuned only on those 

trials with. delayed reaction time. This is another example of deviation from 

standardized group ratings. For example, the word 'water' is rated in the ANEW 

database (Bradley & Lang, 1999) as highly positively valenced (M=6.61) by the 
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population. However, because these words led to such a marked disruption in the 

participant's performance, it is evident that they were considered highly negative to this 

individual. Jung (1910) further revealed that this individual had experienced certain 

events which had led to a momentary contemplation of suicide by drowning. Therefore, 

although these methods are in some ways removed from mainstream group studies of 

emotion, Jung demonstrated the value of an individual differences approach and the 

marked variation in individual compared to group judgments of emotion. 

A further example of the effect of individual differences on emotional studies 

may be found with the emotional Stroop Effect. Mathews and Klug (1993) used an 

emotional Stroop task to compare the levels of inte1ference in color naming for anxious 

(generalized anxiety disorder n = 11, panic disorder n=6, social phobia n=3) compared 

to non-anxious controls (n=20). The emotional words were judged and rated for their 

relevance (both positive and negative) to concerns shared by these classes of anxiety 

(e.g. 'panic', 'dying' & 'competent'). Results for the anxious group, showed that related 

words led to significantly more intelference than unrelated words F (1, 19) = 8.9, p<.Ol. 

Therefore, despite the valence of the stimuli, only words related to the individual's 

current concerns impacted performance. Hence, relevant words were arousing to the 

anxious group, and this demonstrated the effect of individual differences. Indeed, for the 

anxious participants the words 'panic' and 'relaxed' led to intelference in color naming. 

It is evident that what is valenced and arousing is determined by the individual, and can 

deviate markedly from standardized stimulus lists. The degree of personal concern 

inherent in the experimental stimuli is more potent in affecting performance than 

valence as highlighted in the Williams and colleagues' (1996) study reviewed in the 

previous section. 
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It may therefore be concluded that there are individual differences in 

experiments on emotion. Given the marked variation in an individual's perception of 

emotional stimuli, the systematic documenting of idiographic patterns of response is 

considered a fruitful direction for future research (see also Kosslyn et al. 2002). 

Conclusion and Recommendations 

This review has addressed research that highlights gaps in the current 

investigation of the effects of valence at different stages of memory, methods to 

integrate research done across levels of analysis, and the academic tendency of relying 

on group based methodology. 

Firstly, although this review attempted to integrate and provide an explanation 

for the diverse results in this area regarding the effects of valence on memory, more 

work remains to be done. Further research is required to give an understanding of the 

relative influence of valence on different stages of memory, because results are 

inconsistent. Whilst most results in memory studies support negativity bias theory, there 

are some that support positivity bias theory and a few others with insignificant results. 

Two of the important reviews on negativity (Baumeister et al., 2001) and positivity bias 

(Rozin & Royzman, 2001) theories support different explanations on recall rate, with 

research evidence supporting each side. Therefore recall rate studies on long term 

memory have produced the most divergent results causing ongoing discussion on this 

issue. Studies of reaction time, however, show more consistent evidence for negativity 

bias theory. Emotional Stroop task on the other hand is the most consistent among the 

three methods to support negativity bias theory. Hence, as highlighted by Anderson 

(2005) much work remains to be done before a better understanding of how valence 

affects individuals' long term memory. 
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Secondly, it is evident that the theoretical and methodological integration across 

different levels of analysis needs further development. For example, the main problem 

identified in this review was the inconsistent measurement of valence in emotional 

stimuli. One factor that contributed to this was the lack of available standardized 

stimuli, especially for the studies preceding implementation of the Affective Norms for 

English Words (ANEW) which was developed by Bradley and Lang (1999). On the 

other hand, a standardized assessment tool for memory tasks has still not been 

developed. The use of such resources contributes to both aims of tighter experimental 

control and the ability to compare across levels of investigation. 

Thirdly, the tendency to conduct experiments by relying on group research in 

this area highlights the gap in an understanding of individual differences. This reveals 

an oppmtunity to conduct studies on the relative influence of valence and memory on an 

individual level. As Kosslyn et al. (2002) noted, individual differences are a rich source 

of information and when integrated with a group based result, can contribute 

explanations above and beyond either approach independently. Although there has been 

some work on individual differences in emotional studies, this has not been a research 

focus since the pioneering studies of Jung (1910). 

Finally, in attempting to integrate previous work to provide an explanation for 

the effects of valence and memory, this analysis found divergent results for recall rate; 

the predominance of negativity bias in reaction time studies and dominance of negativity 

bias in emotional Stroop studies. Researchers in this field should consider standardized 

measurement techniques to draw clearer conclusions, and the key role of individual 

differences in emotional studies. 
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An Exploratory Study on Reaction Time to Valenced Memories: 

The Importance of Individual Differences 

Abstract 

The present study extends Jung's association method study on emotion. He measured 
his clients' reaction times for negative and positive words associated with previous 
memories, and reported that negative words took longer time to respond to. 
Baumeister's negativity bias theory was based on interference effects on cognitive 
processes, which included longer reaction time to negative events from long term 
memory. In contrast, Rozin and Royzman argued that long term memory is positively 
valenced based on their review on memory studies. The present study investigated the 
effect of valence on long term memory by measuring individual and group reaction 
times to positive and negative words. The group results indicate that there was a 
significant although small negativity bias in long term memory, consistent with Jung 
and Baumeister. However the idiographic results show that there was no effect of 
valence for 20 of the participants, there was a negativity bias effect for 14 participants 
and positivity bias for one participant. The results of the present study emphasized the 
importance of individual differences on reaction time to valenced long term memory. 
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An Exploratory Study on Reaction Time to Valenced Memories: 

The hnportance of Individual Differences 

In 1910, Jung conducted a systematic study in word association that was a 

milestone investigation in emotion. In his study, individuals were required to reply with 

whatever word comes into their minds as a reaction to the presented word as soon as 

possible. Jung compared the word associations of healthy controls with those of patients 

of varied diagnostic groups, and his interest centered on differences between the 

grammatical and logical relations of stimulus and reaction words given by the client. He 

measured his clients' reaction times for negative and positive words associated with 

previous memories, and reported that negative words took a longer time to respond to. 

Consequently, Jung interpreted these effects by claiming that prolonged reaction time is 

indicative of negative emotional experience. Jung's findings concerning individuals' 

reaction time to emotional words (reproduction-difficulties and complex-indicators) 

aroused great interest. The idea that the negative stimulus is psychologically treated 

differently in memory and in other fields of psychology was supported by consequent 

studies in emotion. 

Baumeister, Bratslavsky, Finkenaeuer and Vohs (2001) asserted that bad stimuli 

are stronger than good stimuli, in that negative affect is stronger and dominates positive 

affect. A large literature suppmis the existence of negativity bias in psychology 

(Baumeister et al., 2001; Cacioppo& Berntson, 1994; Cacioppo, Gardner, & Berntson, 

1997; Ito, Cacioppo, & Lang, 1998; Kanouse & Hanson, 1971; Peeters & Czapinski, 

1990; Skowronski & Carlston, 1998; Taylor, 1991). Baumeister and colleagues asserted 

that there is a negativity bias in long term memory (Bless et al, 1992; Dreben, Fiske & 
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Hastie, 1979; Kreitler & Kreitler, 1968; Robinson-Riegler & Winton; Skowronski 

&Carlston, 1987; 1996). For instance Robinson-Riegler and Winton (1996) showed that 

individuals remembered negatively valenced memories with significantly more details 

than positively valenced ones. Likely, Kensinger and Corkin (2003) used a free recall 

task that was given with a one day interval in which participants were asked to 

remember their answers. The results of the study revealed that individuals' recall are 

better for negatively valenced memories than positive· and neutral ones. Hence, both 

studies show that there is an emotional negativity bias associated with long term 

memory. 

There are few studies that showed no valence effect for long term memory. 

Siegel, Johnson and Sarason (1979) employed 244 female college students to study the 

effect of life changing events in long term memory. Positive and negative recent events 

marked on given checklists were used to study the recall rates of negative and positively 

valenced long term memories. The results revealed that there is no difference of retrieval 

rate on past negative and positive events of pmiicipants. 

In contrast, there are studies that show positivity bias for long term memory 

(Baddeley, 1982; Ehrlichman & Halpern, 1988; Holmes, 1970; Linton, 1982; Linton, 

1986; Matlin & Stang, 1978; Taylor, 1991; Thomas & Diener, 1990; Thompson, 1985; 

Wagenaar, 1986; White, 1982). Thomas and Diener (1990) found that individuals tend 

to underestimate the frequency of negative affect, but not positive affect. In the recall 

rate study of him, the results of the study revealed that the variance explained by the 

positive intensity was 30% whereas the variance explained by the negative intensity was 

12%. Hence this study supports the positivity bias for recall accuracy. Likely, Rozin and 

Royzman (2001) reviewed evidence that there is a positivity bias effect on long term 

memory. Their hypothesis was based on the evidence from Matlin and Stang's meta-



Valence & Memory 36 

analysis (1978) that showed the dominance of positivity bias in long term memory by 

reviewing 52 studies carried out until 1978. Taylor (1991) also came to a similar 

conclusion and revealed that positively valenced memories elicit more cognitive activity 

and carries more details about the event and hence has a better recall rate. 

On the other hand, emotional Stroop task experiments have found that it takes a 

longer reaction time to name the colour of negatively valenced words, especially by 

pathological individuals (Gotlib & McCann, 1983; Williams, Mathews & MacLeod, 

1996), but also for healthy participants (Pratto & John, 1991 ). Gotlib and McCann 

(1983) used neutral, negatively and positively valenced words in their study of students 

with mild depression. Fifteen high and 15low scorers on the Beck Depression Inventory 

(Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) named the colours of 50 neutral, 50 

negatively valenced and 50 positively valenced words presented. Results showed that 

the participants with mild depression were significantly slower (23 ms) in naming the 

colours of the negatively valenced words than of the positively valenced or neutral 

words. A long term memory task was presented during the second experiment of the 

same study, on recall rates of participants. Recall rates of individuals showed that all 

subjects (both depressed and non-depressed) recalled significantly more negatively 

valenced than either neutral or positively valenced words, with effect size of 0.76 (for 

negative vs. neutral words) and 0.48 (for negative vs. positive words). Williams et al., 

(1996) used threatening words in their experiment, and employed 24 anxious 

participants who were grouped on the basis of whether their wotTies were predominantly 

social or physical. The patients were tested with Stroop cards, each containing physical 

threat, social threat and unthreatening stimuli. The results showed that there was a 

significant (44 ms) delay with the response of colour naming for the threat words than 

for the non threat words. Moreover, there was also a relationship between the type of 
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threat word that most disrupted the colour naming and the type of worries that 

predominated in the patient. Only physical worriers were disrupted on the physical 

threat words (52 ms) whereas social worriers showed a 44 ms facilitation on the same 

words. Thus, the results of this study presented evidence for the presence of disruption 

which was significantly associated with the psychopathology of the individuals. These 

two studies present research evidence that the effect of emotional Stroop task is bigger 

with pathological groups. 

In their study, Fratto and John (1991) asked healthy participants to name the 

colour that a word was printed in. They measured the time it took to identify the colour 

for a series of negative and positive adjectives that had previously rated for 

agreeableness. The results revealed that it took 29 ms longer for subjects to name the 

colours of negative words than for positive words. Moreover, they repeated the 

experiment one week after and asked the participants to recall as many words as they 

could. They found that there was a significant main effect for valence, F ( 1, 24) = 9.1, p 

= .006. Again, the mean response latencies were longer for undesirable traits (M = 612 

ms) than for desirable ones (M = 601), and this effect held for 19 (76%) of the 25 

subjects. They concluded that undesirable traits attract more attention than desirable 

traits for long term memory. 

There are a small number of studies investigating reaction time to assess the 

effect of valence on long term memory. The methodologies used are different; which 

makes it difficult to draw clear conclusions, though most of the previous studies have 

found the negativity bias (Dahl, 2001; Freud, 1914; Jung, 1910; Menzerath, 1908; White 

& Powell,. 1936; Wreschner, 1907). Jung (1910) was the first to take a systematic 

investigative step to study reaction time by association experiments. By studying 

individual cases, Jung concluded that prolonged reaction time was indicative of negative 
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emotional experience. Freud (1914) also reported prolonged reaction time to negatively 

valenced memories in the Psychopathology of Eve1yday Life. He proposed that studying 

reaction time is a way of discovering the unconscious, and he argued that the reason for 

prolonged reaction time to unpleasant memories is repression. 

Two other studies showed evidence of negativity bias for healthy individuals' 

reaction time to valenced words (Dahl, 2001; White &Powell, 1936). In White and 

Powell's study (1936), two emotional word lists based on the subjects' previous answers 

were used in valenced word lists. The reaction times of 16 individuals for negatively and 

positively valenced words were measured and the results showed that negatively 

valenced words were significantly more slowly responded to than positively valenced 

words. The reaction time to positive words was 514 ms (SD=l04) and negatively 

valenced words was 600 ms (SD=l35) and the effect size as measured by Cohen's d was 

0.82. Dahl (2001) used valenced word lists from the ANEW (Bradley & Lang, 1999), 

without controlling for arousal levels of words, and studied the reaction time on an 

emotion detection task. Dahl showed significantly prolonged response latencies for 

negative words compared to positive ones (M for negative words=958 ms, M for neutral 

words=1011 ms and M for positive words=904 ms) with an effect size of 0.33 as 

measured by Cohen's d. The difference between the effect sizes of Dahl's (2001) and 

White and Powell's (1936) study is important to emphasize. In White and Powell's 

study, emotional word lists were created based on the subjects' previous answers (pre­

evaluation) and the most frequently given answers in subject group were used as stimuli 

during the free association experiment which shows that the stimuli had particular 

individual meaning for participants. Hence, the nature of word lists used in studies or 

the task employed being either free association or emotion detection might play an 

important role in the reason of different effect sizes between these two studies. 



Valence & Memory 39 

There are also reaction time studies that show no effect of valence on long term 

memory. For example in Spaniol, Voss and Grady's (2008) study, the reaction time to 

132 words (negative, positive, neutral) selected from ANEW (Bradley & Lang, 1999) 

were measured for 47 participants. The experiment was a rating task based on 

participants' long term memory. The results revealed that there was no difference in 

participants' reaction time to valenced stimuli. The result of this study was consistent 

with Birnbaum (1919) who reported that there was no effect of valence on a free 

association task. In his study, Birnbaum used fixed word lists which are not based on 

participants' previous experiences, and he argued that this methodology might be the 

reason for indifferent results of his free association study. 

Overall, the literature of reaction time to valenced long term memory studies 

(Dahl, 2001; Freud, 1914; Gotlib & McCann, 1983; Jung, 1910; Mayer& Orth, 1901; 

Menzerath, 1908; Fratto & John, 1991; White &Powell, 1936; Williams et al., 1996; 

Wreshner, 1907) predominantly supports negativity bias theory although there are two 

studies (Birnbaum, 1919; Spaniol et al., 2008) that presented no significant effect of 

valence in their results. 

In 1957, an important milestone was reached by Osgood, Suci and 

Tannenbaum's study on dimensions of emotion. This study suggested that the structure 

of emotion could be separated into the two dimensions of "valence" and "arousal" 

which is an idea supported by other studies (Bradley& Lang, 2005; 2007; Mehrebian & 

Russell, 1974). To support these ideas, Bradley and Lang (1999) developed to provide a 

set of normative emotional ratings on valence and arousal levels known as the Affective 

Norms fo1; English Words (ANEW). The ANEW is a set of normative emotional ratings 

for 1060 words in the English Language, rated in terms of pleasure, arousal, dominance 

and frequency levels. Earlier studies (e.g. Dahl, 2001; Spaniol et al., 2008; White and 
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Powell, 1936) either were unable or did not control for the dimensions of arousal and 

word frequency, and so the present study is the first to employ valenced word lists with 

controlled arousal and frequency levels. 

The present experiment examined the effect of valence on long term memory by 

measuring reaction time of individuals to negatively and positively valenced words. The 

two word lists (positive and negative) were selected from ANEW (Bradley & Lang, 

1999) with equal arousal and frequency levels. Individuals' reaction times to these 

words were measured in response to a task requiring them to decide whether or not they 

have previously experienced any emotional experience associated with the presented 

word. It was expected that responses to this task would be similar to those of the clinical 

free association task employed by Jung (1910) that participants' reaction time to 

negatively valenced words will be longer than the reaction time to positively valenced 

words. 

Method 

Design 

A within-subjects design was used, where the dependent variable was the 

participants' reaction time. There were two levels of the independent variable; the 

negatively valenced word list and the positively valenced word list. The presentation 

order of the words was randomly generated for each participant on each trial to control 

for order effects. 

Participants 

Thirty five participants aged between 19 to 46 years old (27 females, 8 males) 

were rec11.1ited from the School of Psychology of Edith Cowan University (ECU). All 

participants' mother tongue was English. 
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Materials 

The stimuli were drawn from the ANEW (Bradley & Lang, 2001). For the task, 

there were 173 negative and 173 positive selected words. Both word lists were 

controlled for arousal (M= 5.55 for positive list, M = 5.54 for negative list) and word 

frequency levels (M=26.29 for positive list, M=25.98 for negative list) (see Appendix A 

for positive word list and Appendix B for negative word list with controlled arousal and 

word frequency levels). Each word was displayed from the computer screen (Alevo 

Computers, School of Psychology and Social Science, ECU). SuperLab version 4.0 

(Cedrus Corporation, 2006) was used to undertake the experiment, together with a 

response box manufactured by Cedrus Corporation (2006). 

Procedure 

Participants were tested individually in quiet rooms within the School of 

Psychology and Social Science. After reading the information letter (Appendix C) and 

signing the informed consent form (Appendix D), the participant read the instructions 

on the screen of the computer: "You will be presented some words on the screen, please 

press the 'yes' button if you remember a past emotional experience represented by the 

word you see, and the 'no' button if you do not remember". 

The researcher gave an example of a word to illustrate the task and participant 

was asked if there were any questions to be answered before they commenced the task. 

The experimental phase began by participant's pressing one of the keys on the response 

box. Each word was displayed on the screen till the participant pressed any of the two 

buttons. Once the participant had responded, a one second waiting time associated with 

white screen background was ananged before the next word was presented. The task 

took between 15 to 45 minutes to complete. 
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Results 

The data were organized in two phases. First, a group analysis was conducted for 

reaction time to each word group. Secondly, individual differences are reported. 

Phase I: Analysis of Word Group Effects 

Being positively skewed, the data were natural log transformed before statistical 

tests were applied. Following transformation, Levene's and Kolmogorov-Smirnov tests 

revealed that the assumptions of normality and homogeneity were met for the data at 

alpha level <.05. Consequently, a paired t-test was employed on the reaction time scores 

of positively and negatively valenced words for the group and individuals. 

Responses to negatively valenced words were significantly slower than for 

positively valenced words. The mean reaction time for negatively valenced words was 

1566 ms (SD=1749.6ms), and the mean for positive valence was 1443 ms, (SD=1490.8 

ms), t (6055) = 63.408, p< .05. Figure 1 below shows the main effect in terms of two 

word groups. The effect size calculated by Cohen's d (Cohen, 1988; Howell , 2002) was 

0.058. 
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Figure 1: Overall reaction time difference to negatively and 

positively valenced words 
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Phase II: Analysis of Individual Effects 

Although the results show that there is a significant difference between 

individuals' reaction times for positively and negatively valenced words, participants 

presented individual differences in the study. Individual effect sizes ranged from -0.185 

to 0.544 as measured by Cohen's d. Of the participants, 20 out of 35 individuals did not 

show any significant effect, 14 participants showed a significant negativity bias, and 1 

participant showed a significant positivity bias for their reaction time to words. Table 2 

below presents the effect sizes for each participant of the experiment. 

Table 1 

Individual Effect Sizes 

Subject No Effect Size Subject No Effect Size 

1 0.544 19 0.487 
2 0.4469 20 0.2141 
3 0.544 21 0.1328 
4 0.1251 22 -0.0144 
5 0.2117 23 -0.185 
6 0.2307 24 -0.0238 
7 0.1001 25 0.1452 
8 0.2542 26 0.3293 
9 0.3151 27 -0.0393 

10 0.2943 28 0.0931 
11 0.0788 29 -0.1308 
12 0.0712 30 0.1911 
13 0.1636 31 0.0964 
14 0.1732 32 -0.0913 
15 0.0823 33 0.0156 
16 -0.074 34 0.0769 
17 -0.0942 35 -0.0204 
18 0.0815 
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Discussion 

The significant results from the group analysis support the negativity bias theory 

(Baumeister et al., 2001) for long term memory. On the other hand, the idiographic 

analysis of results revealed that this was by no means a consistent pattern for all 

individuals. The results showed that 14 of 35 individuals gave a significantly longer 

reaction time to negatively valenced words; one participant gave a significantly longer 

reaction time to positively valenced words, while 20 participants showed no effect 

whatsoever. 

Theoretical Implications from the Nomothetic Analysis 

Longer reaction times associated with negatively valenced words was observed 

as a result of the present experiment which is consistent with the results of Jung' s 

association method and negativity bias theory (Baumeister et al., 2001). It has been 

asserted that the greater power of bad events over good ones is found in nearly every 

aspect of psychology including memory (Baumeister et al., 2001). Baumeister et al. 

(2001) reported that negative information dominates memory, and their review argued 

that the negatively valenced material received more thorough processing when it was 

encoded and was, therefore, retained in a more complex, elaborate memory trace which 

therefore leads to longer reaction times from long term memory. Freud (1914) also 

reported that individual emotional problems or complexes are retrieved with a longer 

reaction time from long term memory and argued that this is related to repression of 

these memories. 

The effect size for the present experiment was small (0.058). One possible 

explanation for the low effect size might be related to the selection method of words in 

the task. The present study used Bradley and Lang's ANEW, which is based on the 

answers of students from University of Florida in 1999. Unlike the studies of Jung 
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(1910), and White and Powell (1936) which reported lager effect sizes, none of the 

negative words were established to have a personal meaning for the individual 

participants in the present study. A similar result to those of the present study was 

reported by Birnbaum (1919). In Birnbaum's study, arbitrarily selected words with 

negatively, positively and neutral valence were used as stimuli. He found no reaction 

time differences between the word groups using a free association task. A more recent 

study by Spaniol et al. (2008) also found no effect of valence on reaction time from long 

term memory where the valenced words were selected from Affective Norms for 

English Words (Bradley & Lang, 1999). These studies support the idea that past 

individual experiences rather than population norms for negative and positive valence 

play a key role in the reaction time to long term memories. 

A second potential explanation for the small effect size may be the experimental 

task itself. The experimental task was derived from Jung' s free association experimental 

task that asks for past emotional experience on presented words. The present study 

investigated whether a previous memory was evoked by the stimulus word. It is possible 

that the present experimental task was not as sensitive to individual memories, and it is 

therefore recommended that further experiments ask participants to respond with their 

own word, as is done in free association tasks. This would therefore represent a hybrid 

task, where the stimulus could be controlled using the ANEW database for valence and 

arousal, and a free associative response would be spoken by the participant. The onset of 

the speech response would provide the marker for the reaction time measure. The 

benefit of such a task is that it would be personalized to the participant's own memories. 

A third possible reason for the low effect size of the present study might be 

associated with the decision to control arousal levels in the word lists used in the 

experiment. Jung (1910), White and Powell (1936) and Dahl (2001) used word lists 
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where arousal levels of words were not controlled. It is possible that valence is not a 

strong determinant of the negativity bias, but rather that negative valence was combined 

with strong arousal levels. Since the arousal levels of the word lists were controlled due 

to ANEW in the present study, this might have had an effect resulting in producing the 

low effect size. It is possible that a replication and extension of the present study where 

arousal was manipulated may show that arousal is the dominating variable for reaction 

time to emotional words on long term memory. 

Theoretical Implications from the Idiographic Analysis 

It is possible that nomothetical result of this exploratory study showed 

supportive evidence for the negativity bias theory. However, an individual based 

analysis should be integrated in order to enrich the understanding of results. The 

individual based results of the present study showed that there were 14 negatively biased 

participants, 20 non-significantly affected participants and one positively biased 

participant. It is possible that these results are stable individual differences, although this 

in itself would represent yet another research opportunity for the future. It would be 

impmiant to establish whether a person who has negativity bias, neutral response or 

positivity bias remains consistent over time. Further research should assess the stability 

of the negativity bias, positivity bias, or no bias whatsoever in these participants, by 

using a test-retest experimental design. 

Should the negativity, positivity or neutral individual differences be stable over 

time, this may explain why there are such inconsistencies in the literature on positivity 

and negativity bias in memory. In Jung's (1910) free association task study, particular 

attention was given to individual memories and experiences. He studied his patients 

individually and used critical words for each individual to run the word association 

experiment. Similarly, White and Powell's (1936) study also used word lists that were 
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produced on the personal answers of 16 participants, and the words generated in this 

way were used to form a subsequent word list, and the reaction times of participants 

were measured. Hence, in these two studies unlike other studies, the word selection was 

based on participants' past experiences and this resulted in a high group effect size of 

0.82 measured by Cohen's d. 

An important issue about the idiographic analysis is that the additional 

consideration of individual differences explains more about the experimental effect, 

compared to the nomothetic analysis itself. Theseresults are consistent with the 

argument made by Kosslyn et al. (2002) that statistical inclusion of individual 

differences can lead to increased explained variance. 

Limitations of the Present Research 

There were at least four main limitations of the current design. Firstly, carry over 

effect, secondly the experiment sample, thirdly the subjective nature of participants, and 

lastly building a neutral word group into the experiment. 

In his study of word association, Jung (1910) mentioned the important effect of 

carry over especially from critical words to the following words during free association 

task. Being a within subjects design, the present study presented the negatively valenced 

and positively valenced words in a randomised order, where the effect of one word may 

have easily been carried over to subsequent words. The cany over effect can occur 

especially after the individual is exposed to complex words (i.e., words related to highly 

negative past experiences). As Jung also indicated in his study, this can cause a change 

in the reaction time to subsequent words. To some extent, cany over effects were 

controlled in the current design through randomization. However, further research is 

suggested to specifically investigate the carry over effect and how this may interact with 

the individual differences. 
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Secondly, the subjective nature of the study can be an important limitation which 

shows that the results might be reflective of the personality dispositions of the 

participants. It is reasonable to argue that the degree of extraversion, neuroticism and 

even optimism and pessimism that an individual has will influence their responses in an 

emotional task. There is evidence in the cognitive literature that this is the case, with 

temperament and degree of state/trait anxiety influencing emotional task performance 

(Derryberry & Reed, 1994; Fox, Russo, & Dutton, 2002). Future experiments should 

consider using anxiety/depression scan tests prior to the experiment to potentially 

explain the individual differences observed. 

The third limitation of this study is the subjective nature of the task. The present 

task (of asking whether a stimulus word evokes a memory or not) may not be as 

sensitive as asking a participant to vocalise an associated response word. Additionally, 

the response bias was evident from the individual based analysis of the present study 

which showed that some participants gave very long responses to some words. It would 

be interesting to follow up and find out whether these long responses were in fact due to 

a previous negative complex as suggested by Jung (1910). 

Recommendations for Future Research 

Given the number of different avenues of research suggested in this discussion, 

it is too early to suggest that the methodology may be used for diagnostic assessment. 

Jung (1910) argued that individual results may also serve as a potential diagnostic 

application for depression, anxiety disorder and neurosis. Moreover, the emotional 

Stroop task has been shown that depressed and anxious patients are particularly 

sensitive to negative emotional stimuli (Williams et al., 1996). 

It is recommended that further exploratory research determine an optimum task 

to explore these individual differences, and assess their stability. Once this has occurred, 
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it may be possible to examine its clinical application. Once the optimum task has been 

established, it would be possible to mount a research programme that would investigate 

the relations between emotional task performance, personality and pathology 

(Greenwald, Cook, & Lang, 1989; Lang et al., 1993). 

The present study had the aim to explore and provide direction for reaction time 

to valenced long term memories. The study established that there is a negativity bias, but 

that there are large individual differences. It is possible that experimental control of the 

arousal dimension reduced the group effect size observed. A follow up experiment 

manipulating arousal while controlling for intensity of valence would allow 

investigation of this possibility. There appears to be considerable physiological evidence 

that both arousal and valence are primary contributors for emotional task performance 

(Bradley & Lang, 2007a, 2007b), although the present study suggests that valence itself 

appears to have a significant, but small effect. As both valence and arousal are important 

for emotion, such an extension would help further understanding of the effect of 

emotional dimensions on long term memory. 

Conclusion 

In summary, the group results of the present study provided significant evidence 

for a small negativity bias effect of valence on reaction time of long term memories 

while the dimension of arousal was controlled. Secondly, the results based on the 

idiographic analysis showed that valence has remarkable individual effects on reaction 

time. This result shows the importance of analysing for individual differences when 

conducting traditional nomothetic group analysis. 
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Appendix A 

Positively Valenced Word List 

Valence Arousal Word 
Description Mean (SD) Mean (SD) Freq 
heaven 7.3 2.39 5.61 3.2 43 
bake 6.17 1.71 5.1 2.3 12 
autumn 6.3 2.14 4.51 2.5 22 
bar 6.42 2.05 5 2.83 82 
agility 6.46 1.57 4.85 1.8 3 
adult 6.49 1.5 4.76 1.95 25 
abundance 6.59 2.01 5.51 2.63 13 
athletics 6.61 2.08 6.1 2.29 9 
astronaut 6.66 1.6 5.28 2.11 2 
awed 6.7 1.38 5.74 2.31 5 
casino 6.81 1.66 6.51 2.12 2 
breeze 6.85 1.71 4.37 2.32 14 
ace 6.88 1.93 5.5 2.66 15 
chocolate 6.88 1.89 5.29 2.55 9 
decorate 6.93 1.3 5.14 2.39 2 
advantage 6.95 1.85 4.76 2.18 73 
bliss 6.95 2.24 4.41 2.95 4 
greet 7 1.52 5.27 2.31 7 
incentive 7 1.72 5.69 2.45 12 
jewel 7 1.72 5.38 2.54 1 
pride 7 2.11 5.83 2.48 42 
toy 7 2.01 5.11 2.84 4 
bouquet 7.02 1.84 5.46 2.47 4 
ambition 7.04 1.98 5.61 2.92 19 
melody 7.07 1.79 4.98 2.52 21 
snow 7.08 1.83 5.75 2.47 59 
heal 7.09 4.77 2.23 5.79 2 
masterful 7.09 1.78 5.2 2.85 2 
heal 7.09 1.46 4.77 2.23 2 
dignified 7.1 1.26 4.12 2.29 7 
hopeful 7.1 1.46 5.78 2.09 12 
song 7.1 1.97 6.07 2.42 70 
travel 7.1 2 6.21 2.51 61 
brother 7.11 2.17 4.71 2.68 73 
ocean 7.12 1.72 4.95 2.79 34 
soft 7.12 1.34 4.63 2.61 61 
dancer 7.14 1.56 6 2.2 31 
useful 7.14 1.6 4.26 2.47 58 
brave 7.15 1.64 6.15 2.45 24 
inspired 7.15 1.85 6.02 2.67 25 
learn 7.15 1.49 5.39 2.22 84 
dinner 7.16 1.5 5.43 2.14 91 
champ 7.18 1.97 6 2.43 1 
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bless 7.19 1.69 4.05 2.59 9 
palace 7.19 1.78 5.1 2.75 38 
easygoing 7.2 1.5 4.3 2.52 1 
lively 7.2 1.97 5.53 2.9 26 
respectful 7.22 1.27 4.6 2.67 4 
twilight 7.23 1.8 4.7 2.41 4 
alive 7.25 2.22 5.5 2.74 57 
perfection 7.25 2.05 5.95 2.73 11 
sailboat 7.25 1.71 4.88 2.73 1 
blossom 7.26 1.18 5.03 2.65 7 
king 7.26 1.67 5.51 2.77 88 
prestige 7.26 1.9 5.86 2.08 29 
scholar 7.26 1.42 5.12 2.46 15 
star 7.27 1.66 5.83 2.44 25 
protected 7.29 1.79 4.09 2.77 31 
dazzle 7.29 1.09 6.33 2.02 1 
circus 7.3 1.84 5.97 2.59 7 
heaven 7.3 2.39 5.61 3.2 43 
soothe 7.3 1.85 4.4 3.08 2 
festive 7.3 2.26 6.58 2.29 2 
imagine 7.32 1.52 5.98 2.14 61 
wit 7.32 1.9 5.42 2.44 20 
bath 7.33 1.45 4.16 2.31 26 
impressed 7.33 1.84 5.42 2.65 30 
bride 7.34 1.71 5.55 2.74 33 
fascinate 7.34 1.68 5.83 2.73 3 
treat 7.36 1.38 5.62 2.25 26 
intercourse 7.36 1.57 7 2.07 9 
grateful 7.37 0.97 4.58 2.14 25 
sky 7.37 1.4 4.27 2.17 58 
grin 7.4 1.87 5.27 2.64 13 
devoted 7.41 1.37 5.23 2.21 51 
fantasy 7.41 1.9 5.14 2.82 14 
jolly 7.41 1.92 5.57 2.8 4 
silly 7.41 1.8 5.88 2.38 15 
warmth 7.41 1.81 3.73 2.4 28 
elegant 7.43 1.26 4.53 2.65 14 
erotic 7.43 1.53 7.24 1.97 8 
refreshment 7.44 1.29 4.45 2.7 2 
elated 7.45 1.77 6.21 2.3 3 
magical 7.46 1.64 5.95 2.36 12 
dollar 7.47 1.72 6.07 2.67 46 
eat 7.47 1.73 5.69 2.51 61 
outdoors 7.47 1.8 5.92 2.55 6 
memories 7.48 1.61 6.1 2.1 15 
applause 7.5 1.5 5.8 2.79 14 
bright 7.5 1.55 5.4 2.33 87 
luscious 7.5 1.08 5.34 2.51 2 
WISe 7.52 1.23 3.91 2.64 36 
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flirt 7.52 1.19 6.91 1.69 1 
angel 7.53 1.58 4.83 2.63 18 
reward 7.53 1.67 4.95 2.62 15 
gold 7.54 1.63 5.76 2.79 52 
glory 7.55 1.68 6.02 2.71 21 
holiday 7.55 2.14 6.59 2.73 17 
loyal 7.55 1.9 5.16 2.42 18 
fireworks 7.55 1.5 6.67 2.12 5 
puppy 7.56 1.9 5.85 2.78 2 
talent 7.56 1.25 6.27 1.8 40 
dog 7.57 1.66 5.76 2.5 75 
secure 7.57 1.76 3.14 2.47 30 
spouse 7.58 1.48 5.21 2.75 3 
beautiful 7.6 1.64 6.17 2.34 127 
adventure 7.6 1.5 6.98 2.15 14 
improve 7.65 1.16 5.69 2.15 39 
thoughtful 7.65 1.03 5.72 2.3 11 
honor 7.66 1.24 5.9 1.83 66 
sunset 7.68 1.72 4.2 2.99 14 
honest 7.7 1.43 5.32 1.92 47 
riches 7.7 1.95 6.17 2.7 2 
wealthy 7.7 1.34 5.8 2.73 12 
progress 7.73 1.34 6.02 2.58 120 
savior 7.73 1.56 5.8 3.01 6 
admired 7.74 1.84 6.11 2.36 17 
outstanding 7.75 1.75 6.24 2.59 37 
pretty 7.75 1.26 6.03 2.22 107 
sunlight 7.76 1.43 6.1 2.3 17 
gift 7.77 2.24 6.14 2.76 33 
trophy 7.78 1.22 5.39 2.44 8 
enjoyment 7.8 1.2 5.2 2.72 21 
triumph 7.8 1.83 5.78 2.6 22 
adorable 7.81 1.24 5.12 2.71 3 
beauty 7.82 1.16 4.95 2.57 71 
kindness 7.82 1.39 4.3 2.62 5 
wedding 7.82 1.56 5.97 2.85 32 
birthday 7.84 1.92 6.68 2.11 18 
caress 7.84 1.16 5.14 3 1 
sunrise 7.86 1.35 5.06 3.05 10 
luxury 7.88 1.49 4.75 2.91 21 
waterfall 7.88 1.03 5.37 2.84 2 
achievement 7.89 1.38 5.53 2.81 65 
merry 7.9 1.49 5.9 2.42 8 
diamond 7.92 1.2 5.53 2.96 8 
snuggle 7.92 1.24 4.16 2.8 4 
handsome 7.93 1.47 5.95 2.73 40 
satisfied 7.94 1.19 4.94 2.63 36 
aroused 7.97 1 6.63 2.7 20 
acceptance 7.98 1.42 5.4 2.7 49 
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liberty 7.98 1.22 5.6 2.65 46 
ecstasy 7.98 1.52 7.38 1.92 6 
hug 8 1.55 5.35 2.76 3 
beach 8.03 1.59 5.53 3.07 61 
millionaire 8.03 1.42 6.14 2.7 2 
proud 8.03 1.56 5.56 3.01 50 
thrill 8.05 1.48 8.02 1.65 5 
cheer 8.1 1.17 6.12 2.45 8 
valentine 8.11 1.35 6.06 2.91 2 
rainbow 8.14 1.23 4.64 2.88 4 
terrific 8.16 1.12 6.23 2.73 5 
vacation 8.16 1.36 5.64 2.99 47 
graduate 8.19 1.13 7.25 2.25 30 
baby 8.22 1.2 5.53 2.8 62 
joyful 8.22 1.22 5.98 2.54 1 
delight 8.26 1.04 5.44 2.88 29 
treasure 8.27 0.9 6.75 2.3 4 
pleasure 8.28 0.92 5.74 2.81 62 
success 8.29 0.93 6.11 2.65 93 
orgasm 8.32 1.31 8.1 1.45 7 
romantic 8.32 1 7.59 2.07 32 
comedy 8.37 0.94 5.85 2.81 39 
fun 8.37 1.11 7.22 2.01 44 
excellence 8.38 0.96 5.54 2.67 15 
Will 8.38 0.92 7.72 2.16 55 
affection 8.39 0.86 6.21 2.75 18 
sweetheart 8.42 0.83 5.5 2.73 9 
friendly 8.43 1.08 5.11 2.96 61 
champion 8.44 0.9 5.85 3.15 23 
humor 8.56 0.81 5.5 2.91 47 
loved 8.64 0.71 6.38 2.68 56 
paradise 8.72 0.6 5.12 3.38 12 
triumphant 8.82 0.73 6.78 2.58 5 
TOTAL 
MEANS 7.50637931 5.553851 26.29885 
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AppendixB 

Negatively Valenced Word List 

Valence Arousal Word 
Description Mean (SD) Mean (SD) Freq 
funeral 1.39 0.87 4.94 3.21 33 
rejected 1.5 1.09 6.37 2.56 33 
murderer 1.53 0.96 7.47 2.18 19 
unhappy 1.57 0.96 4.18 2.5 26 
death 1.61 1.4 4.59 3.07 277 
loneliness 1.61 1.02 4.56 2.97 9 
sad 1.61 0.95 4.13 2.38 35 
slaughter 1.64 1.18 6.77 2.42 10 
infection 1.66 1.34 5.03 2.77 8 
poverty 1.67 0.9 4.87 2.66 20 
grief 1.69 1.04 4.78 2.84 10 
failure 1.7 1.07 4.95 2.81 89 
disaster 1.73 1.13 6.33 2.7 26 
abuse 1.8 1.23 6.83 2.7 18 
mutilate 1.82 1.45 6.41 2.94 3 
depressed 1.83 1.42 4.72 2.95 11 
slave 1.84 1.13 6.21 2.93 30 
depression 1.85 1.67 4.54 3.19 24 
hurt 1.9 1.26 5.85 2.49 37 
sick 1.9 1.14 4.29 2.45 51 
nightmare 1.91 1.54 7.59 2.23 9 
drown 1.92 1.48 6.57 2.33 3 
morgue 1.92 1.32 4.84 2.96 1 
misery 1.93 1.6 5.17 2.69 15 
terrible 1.93 1.44 6.27 2.44 45 
dead 1.94 1.76 5.73 2.73 174 
distressed 1.94 1.1 6.4 2.38 4 
jail 1.95 1.27 5.49 2.67 21 
cruel 1.97 1.67 5.68 2.65 15 
hatred 1.98 1.92 6.66 2.56 20 
paralysis 1.98 1.44 4.73 2.83 6 
poison 1.98 1.44 6.05 2.82 10 
afraid 2 1.28 6.67 2.54 57 
bankrupt 2 1.31 6.21 2.79 5 
upset 2 1.18 5.86 2.4 14 
headache 2.02 1.06 5.07 2.74 5 
despise 2.03 1.38 6.28 2.43 7 
accident 2.05 1.19 6.26 2.87 33 
prison 2.05 1.34 5.7 2.56 42 
maggot 2.06 1.47 5.28 2.96 2 
leprosy 2.09 1.4 6.29 2.23 1 
stress 2.09 1.41 7.45 2.38 107 
demon 2.11 1.56 6.76 2.68 9 
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anguished 2.12 1.56 5.33 2.69 2 
hate 2.12 1.72 6.95 2.56 42 
pain 2.13 1.81 6.5 2.49 88 
thief 2.13 1.69 6.89 2.13 8 
useless 2.13 1.42 4.87 2.58 17 
lonely 2.17 1.76 4.51 2.68 25 
troubled 2.17 1.21 5.94 2.36 31 
corpse 2.18 1.48 4.74 2.94 7 
victim 2.18 1.48 6.06 2.32 27 
discomfort 2.19 1.23 4.17 2.44 7 
stench 2.19 1.37 4.36 2.46 1 
helpless 2.2 1.42 5.34 2.52 21 
crushed 2.21 1.74 5.52 2.87 10 
devil 2.21 1.99 6.07 2.61 25 
debt 2.22 1.17 5.68 2.74 13 
divorce 2.22 1.88 6.33 2.71 29 
punishment 2.22 1.41 5.93 2.4 21 
traitor 2.22 1 .. 69 5.78 2.47 2 
hell 2.24 1.62 5.38 2.62 95 
fearful 2.25 1.18 6.33 2.28 13 
loser 2.25 1.48 4.95 2.57 1 
sickness 2.25 1.71 5.61 2.67 6 
dreadful 2.26 1.91 5.84 2.62 10 
rotten 2.26 1.37 4.53 2.38 2 
fat 2.28 1.92 4.81 2.8 60 
massacre 2.28 1.74 5.33 2.63 1 
insult 2.29 1.33 6 2.46 7 
crash 2.31 1.44 6.95 2.44 20 
lice 2.31 1.78 5 2.26 2 
stupid 2.31 1.37 4.72 2.71 24 
stupid 2.31 1.37 4.72 2.71 24 
defeated 2.34 1.66 5.09 3 15 
insecure 2.36 1.33 5.56 2.34 3 
tumor 2.36 2.04 6.51 2.85 17 
execution 2.37 2.06 5.71 2.74 15 
slum 2.39 1.25 4.78 2.52 8 
starving 2.39 1.82 5.61 2.53 6 
malaria 2.4 1.38 4.4 2.54 3 
alone 2.41 1.77 4.83 2.66 195 
selfish 2.42 1.62 5.5 2.62 8 
agony 2.43 2.17 6.06 2.67 9 
despairing 2.43 1.47 5.68 2.37 4 
ugly 2.43 1.27 5.38 2.23 21 
mad 2.44 1.72 6.76 2.26 39 
disgusted 2.45 1.41 5.42 2.59 6 
hardship 2.45 1.61 4.76 2.55 9 
ache 2.46 1.52 5 2.45 4 
filth 2.47 1.68 5.12 2.32 2 
addict 2.48 2.08 5.66 2.26 1 
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frustrated 2.48 1.64 5.61 2.76 10 
illness 2.48 1.4 4.71 2.24 20 
injury 2.49 1.76 5.69 2.06 27 
rude 2.5 2.11 6.31 2.47 6 
shamed 2.5 1.34 4.88 2.27 1 
addicted 2.51 1.42 4.81 2.46 3 
jealousy 2.51 1.83 6.36 2.66 4 
wounds 2.51 1.58 5.82 2.01 8 
smallpox 2.52 2.08 5.58 2.13 2 
coffin 2.56 1.96 5.03 2.79 7 
guilty 2.63 1.98 6.04 2.76 29 
destroy 2.64 2.03 6.83 2.38 48 
fraud 2.67 1.66 5.75 2.45 8 
trash 2.67 1.45 4.16 2.16 2 
slime 2.68 1.66 5.36 2.63 1 
venom 2.68 1.81 6.08 2.44 2 
malice 2.69 1.84 5.86 2.75 2 
hostile 2.73 1.5 6.44 2.28 19 
annoy 2.74 1.81 6.49 2.17 2 
crisis 2.74 2.23 5.44 3.07 82 
abduction 2.76 2.06 5.53 2.43 1 
fear 2.76 2.12 6.96 2.17 127 
fever 2.76 1.64 4.29 2.31 19 
honor 2.76 2.25 7.21 2.14 17 
offend 2.76 1.5 5.56 2.06 4 
scared 2.78 1.99 6.82 2.03 21 
displeased 2.79 2.23 5.64 2.48 7 
lie 2.79 1.92 5.96 2.63 59 
mosquito 2.8 1.91 4.78 2.72 1 
sm 2.8 1.67 5.78 2.21 53 
foul 2.81 1.52 4.93 2.23 4 
impotent 2.81 1.92 4.57 2.59 2 
louse 2.81 1.92 4.98 2.03 3 
lost 2.82 1.83 5.82 2.62 173 
penalty 2.83 1.56 5.1 2.31 14 
alcoholic 2.84 2.34 5.69 2.36 3 
scorn 2.84 2.07 5.48 2.52 4 
insane 2.85 1.94 5.83 2.45 13 
germs 2.86 1.39 4.49 2.24 1 
mistake 2.86 1.79 5.18 2.42 34 
surgery 2.86 2.19 6.35 2.32 6 
blister 2.88 1.75 4.1 2.34 3 
menace 2.88 1.64 5.52 2.45 9 
crime 2.89 2.06 5.41 2.69 34 
bloody 2.9 1.98 6.41 2 8 
deceit 2.9 1.63 5.68 2.46 2 
criminal 2.93 1.66 4.79 2.51 24 
quarrel 2.93 2.06 6.29 2.56 20 
waste 2.93 1.76 4.14 2.3 35 
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tomb 2.94 1.88 4.73 2.72 11 
danger 2.95 2.22 7.32 2.07 70 
riot 2.96 1.93 6.39 2.63 7 
wicked 2.96 2.37 6.09 2.44 9 
garbage 2.98 1.96 5.04 2.5 7 
discouraged 3 2.16 4.53 2.11 15 
stink 3 1.79 4.26 2.1 3 
blind 3.05 1.99 4.39 2.36 47 
broken 3.05 1.92 5.43 2.42 63 
damage 3.05 1.65 5.57 2.26 33 
allergy 3.07 1.64 4.64 2.34 1 
delayed 3.07 1.74 5.62 2.39 25 
assassin 3.09 2.09 6.28 2.53 6 
crude 3.12 1.65 5.07 2.37 15 
confused 3.21 1.51 6.03 1.88 44 
fire 3.22 2.06 7.17 2.06 187 
beggar 3.22 2.02 4.91 2.45 2 
evil 3.23 2.64 6.39 2.44 72 
avalanche 3.29 1.95 5.54 2.37 1 
bullet 3.29 2.06 5.33 2.48 28 
bullet 3.29 2.06 5.33 2.48 28 
bastard 3.36 2.16 6.07 2.15 12 
fault 3.43 1.38 4.07 1.69 22 
gun 3.47 2.48 7.02 1.84 118 
abortion 3.5 2.3 5.39 2.8 6 
cut 3.64 2.08 5 2.32 192 
aiTogant 3.69 2.4 5.65 2.23 2 
cell 3.82 1.7 4.08 2.19 65 
alimony 3.95 2 4.3 2.29 2 
chaos 4.17 2.36 6.67 2.06 17 
absurd 4.26 1.82 4.36 2.2 17 
cellar 4.32 1.68 4.39 2.33 26 
bereavement 4.57 1.7 4.2 2.15 4 
TOTAL 
MEANS 2.513391 5.549425 25.98276 
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Do bad words take more time to respond to than good words? 

Dear Participant, 

I am a fourth year honours student in the School of Psychology and Social 
Science at Edith Cowan University, conducting research on emotion under the 
supervision of Dr. Ken Robinson. This research project is being undertaken as patt of 
the requirement of honours program at Edith Cowan University. Emotion is one of the 
main topics in psychology, and I expect that your patticipation will add value to the 
literature on emotion field of psychology. 

Participation in this project is voluntary and anonymous. You do not need to 
explain or justify yourself if you choose not to pat·ticipate. The study takes about fifteen 
minutes of your time, and I will ask you to answer the task question related to words 
presented on the screen of the computer. If you agree to pcu·ticipate, please sign the 
consent form. Any information provided by you will be considered confidential, 
although you should be aware that the results will be published in a scientific journal. 
Should this occur, you will not be identifiable. 

There are no known or anticipated risks for participation in the study, however 
should you feel any emotional discomfort during the study please let me know 
inm1ediately. Also you are free to withdraw your consent and leave the study at any 
time. 

If you have any questions or require any further information about this study, 
please feel free to contact Emrah Ates at 0415908855 and Dr. Ken Robinson at 6304 
5834. If you have any concerns or complaints about the research project and wish to talk 
to an independent person, you may contact: Research Ethics Officer, Edith Cowan 
University, 100 Joondalup Drive JOONDALUP WA 6027 Phone (08) 6304 2170, 
Email : research.ethics@ecu .edu.au . Thank you in advance for your interest in this 
project. 

Emrah Ates & Dr. Ken Robinson, 

School of ·Psychology and Social Science, ECU. 
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Do bad words take more time to respond to than good words? 

I have read the information presented in the information letter about a study 

being conducted by Emrah Ates and Dr. Ken Robinson of the School of Psychology and 

Social Science at Edith Cowan University. I have had the oppmtunity to ask any 

questions related to this study, to receive satisfactory answers to my questions , and any 

additional details I wanted. I am aware that I can contact the research team if I want to 

ask more questions after the research session. I am aware that I may withdraw from the 

study without penalty at any time by advising the researchers of this decision. 

I. ........... . 

• understand that the information provided will be kept confidential, and that the 
identity of participants will not be disclosed without consent. 

• understand that the information provided will only be used for the purposes of this 
research project, and understand how the information is to be used. 

• freely agree to participate in the project. 

I agree to participate in this study. 

Signature of Pmticipant ________ _ 

Signature of Resem·cher ----------

Ernrah Ates (Chief Investigator) 

If you have any questions or require any further information about this study, 
please feel free to contact Enu·ah Ates at 0415908855 and Dr. Ken Robinson at 6304 
5834. Thank you in advance for your interest in this project. 
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Guidelines for Contributions by Authors 

Emotion 

Instructions to Authors 

Please Consult APA' s Instructions for All Authors for information regarding 

• Manuscript Preparation 

• Submitting Supplemental Materials 

• Abstract and Keywords 

• References 

• Figures 

• Permissions 

• Publication Policies 

• Ethical Principles 

Submission 

Submit manuscripts electronically through the Manuscript Submission Portal in Word 

Document format (.doc). All tables and figures should be included in the manuscript 

file. 

Mail Submission 

Submit manuscripts to the Editor through the mail if Internet access is not available. 

Elizabeth A. Phelps, PhD 
Department of Psychology 
New York University 
6 Washington Place 
Room863 
New York, NY 10003 

All copies should be clear, readable, and on paper of good quality. The complete disk 
copy should include a clear notation of the file names and the word processing and 
graphics software used. Figures may submitted on a separate disk or on a Zip disk. 
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Masked Review Policy 

Masked reviews are optional, and authors who wish masked reviews must specifically 
request them when they submit their manuscripts. For masked reviews, the manuscript 
must include a separate title page with the authors' names and affiliations, and these 
ought not to appear anywhere else in the manuscript. Footnotes that identify the authors 
must be typed on a separate page. Authors are to make every effort to see that the 
manuscript itself contains no clues to their identities. 

Manuscript Submission Guidelines 

In addition to addresses and phone numbers, authors should supply electronic mail 
addresses and fax numbers for use by the editorial office and later by the production 
office. The majority of correspondence between the editorial office and authors is 
handled by e-mail, so a valid e-mail address is important to the timely flow of 
communication during the editorial process. 

Authors should provide electronic mail addresses in their cover letters and should keep a 
copy of the manuscript to guard against loss. Manuscripts are not returned. 

Manuscripts for Emotion can vary in length; typically they will range from 15 to 40 
double-spaced manuscript pages. Manuscripts should be of sufficient length to ensure 
theoretical and methodological competence. 

Most of the articles published in Emotion will be reports of original research, but other 
types of articles are acceptable. 

• Case studies from either a clinical setting or a laboratory will be considered if 
they raise or illustrate important questions that go beyond the single case and 
have heuristic value. 

• Articles that present or discuss theoretical perspectives on the basis of published 
data, may also be accepted. 

• Comprehensive reviews of the empirical literature in an area of study are 
acceptable if they contain a meta-analysis and/or present novel theoretical or 
methodological perspectives. 

• Comments on articles published in the journal will be considered. 

Brief Reports 

Emotion also publishes brief reports. Manuscripts submitted as Brief Reports should not 
exceed 3,400 words, exclusive of references and figure captions. There should be no 
more than 2 figures or tables and no more than 30 references. 

Theoretical Notes 

Emotion publishes articles that make important theoretical contributions to research 
areas that are of major importance for the study of emotion and affect. Preference is 
given to manuscripts that advance theory by integrating prior work and by suggesting 
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concrete avenues for the empirical investigation of the theoretical predictions. 
Extensive, systematic evaluation of alternative theories is expected. 

Manuscripts devoted to surveys of the literature are acceptable only if they can be 
considered as a major contribution to the field, documenting cumulative evidence and 
highlighting central theoretical and/or methodological issues of scientific debate. 

Emotion also publishes, as Theoretical Notes, commentary that contributes to progress 
in a given subfield of emotion or affect. Such notes include, but are not limited to, 
discussions of alternative theoretical approaches, and metatheoretical commentary on 
theory testing and related topics. 

Manuscripts submitted as Theoretical Notes should not exceed 5,000 words (exclusive 
of references). There should be no more than 50 references. 
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