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Abstract 

There is a link between personality and the emotional tone of autobiographical memory.  

Across three studies we explored neuroticism in relation to the fading affect bias (FAB), 

which refers to the greater fading of unpleasant compared to pleasant emotions in 

autobiographical memory. One characteristic of neuroticism is the tendency to ruminate over, 

or repeatedly think about, past unpleasant events, so we also explored event rehearsal and 

rumination as a mediating process.  We found that with increasing neuroticism, there was an 

associated increase in the frequency to which unpleasant events were privately rehearsed, 

which in turn was linked to less fading of negative affect.  Study 2 showed this effect was 

specific to rehearsal with the goal to reflect on the event, with Study 3 further clarifying the 

mediating effect was due to increased frequency of the reflective sub-type of rumination. 

These results generalized across undergraduate samples and the general population in the 

UK.  We offer new insights into the effects of neuroticism on autobiographical memory and 

suggest that reflective rumination can be linked to the retention of negative affect in 

individuals with high neuroticism, which can be interpreted as an indication of maladaptive 

emotional processing. 

 

Keywords: Fading affect bias, neuroticism, personality, rehearsal, reflection, rumination  
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Reflective Rumination Mediates the Effects of Neuroticism Upon the Fading affect bias 

in Autobiographical Memory 

 Personality is an important influence on the ways in which we perceive, respond to, 

and remember our emotional worlds.  Personality traits such as the ‘Big Five’ (extraversion, 

agreeableness, conscientiousness, open-mindedness and neuroticism), shape the 

phenomenology of autobiographical memories, including vividness and emotional valence 

(Rubin & Siegler, 2004).  Further, the link between personality and autobiographical memory 

can be thought of as bi-directional.  Our sense of self, identity and personality derive from 

what we remember; equally, our personality can influence what we remember, and how we 

use our recollections to navigate the world (Rasmussen & Berntsen, 2010). 

   Across three studies we explore neuroticism, one of the Big Five dimensions of 

personality, in relation to a phenomenon of autobiographical memory, the fading affect bias 

(FAB).  The FAB describes the greater fading of negative compared to positive affect 

associated with memories of personally experienced, everyday events (Walker & 

Skowronski, 2009). The FAB generally concerns autobiographical memories of the events 

that people experience in everyday life: the FAB does not necessarily apply to extreme 

negative events that can be the cause of trauma, but those events that characterize the ‘ups 

and downs’ of everyday life, such as celebrating a success or failing an exam (Walker & 

Skowronski, 2009). The FAB is frequently measured using a retrospective recall paradigm.  

Participants retrieve a number of personally experienced pleasant and unpleasant events from 

their everyday lives, and rate each for the emotional intensity felt when the event originally 

occurred, and upon recall in the present day.  The difference in emotional intensity between 

event occurrence and recall is calculated, which generally yields a greater fading in emotional 

intensity over time for unpleasant events compared with pleasant (e.g., Gibbons, Lee, & 

Walker, 2011; Ritchie, Batteson, et al., 2015; Walker, Skowronski, Gibbons, Vogl, & 
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Thompson, 2003). Importantly, the FAB does not appear to be an artefact of differential 

emotional intensity when events originally occur: unpleasant and pleasant events retrieved by 

participants are usually equivalent in emotional intensity (Ritchie, Skowronski, Hartnett, 

Wells, & Walker, 2009; Skowronski, Gibbons, Vogl, & Walker, 2004). The FAB seems to be 

driven by a greater drop in emotional intensity triggered by the recall of unpleasant everyday 

autobiographical memories compared to the recall of pleasant ones.  The FAB cannot be 

explained on the basis of better recall of pleasant events compared to unpleasant (Ritchie et 

al., 2009; Ritchie et al., 2006; Skowronski et al., 2004), and is not thought to occur as a result 

of experimental artefact, methodological approaches or recall strategies (Landau & Gunter, 

2009; Ritchie et al., 2009). Research has thus confirmed the FAB is a robust and reliable 

effect, which occurs across cultures (Ritchie, Batteson, et al., 2015). 

  The FAB is proposed to emerge as a result of emotion regulation processes operating 

on autobiographical memory over the lifespan, which help to maintain a sense of positivity 

when remembering past events (Walker & Skowronski, 2009).  For instance, savoring 

pleasant events could help their associated positive emotions to be retained in memory 

(Bryant, 2003), and cognitive reappraisal processes may act to reframe unpleasant events in a 

more positive light, reducing their negative impact (Levine & Bluck, 2004).  Social support 

and sharing both pleasant and unpleasant events with others are other mechanisms associated 

with emotional regulation of autobiographical memories (Skowronski et al., 2004; 

Skowronski & Walker, 2004). 

  The role emotional regulation processes play in facilitating the fading of the 

emotional intensity that accompanies unpleasant compared to pleasant memories of everyday 

events over time is implied by a growing body of research. This research has shown variables 

indicative of psychological distress (including depression and anxiety) to be negatively 

associated with the FAB. That is, with increasing levels of these variables, the expected 
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differential fading of affect, with negative affect fading more than positive, is somewhat 

minimized (or even absent). Walker et al. (2003) compared groups of non-dysphoric 

participants (low, moderate or high based on their responses to the Beck Depression 

Inventory, BDI) to a group displaying dysphoria, the majority of which were mildly 

depressed (10 and above on the BDI). A general pattern emerged across three replications 

(but only emerging as significant in one) whereby dysphorics compared to non-dysphorics 

showed a reduced (or absent) FAB. This was reflected via reduced fading of negative affect, 

and increased fading of positive affect. Marsh, Hammond and Crawford (2019) replicated 

and extended this finding by recruiting a sample that included normal to clinically-relevant 

levels of depressive symptomology, and by treating depressive symptomology within their 

analysis as a continuous (rather than categorical) measurement scale. They too found that 

with higher levels of depression, participants displayed a reduced (or absent) FAB. Their 

findings also provide additional support for this reduction in FAB being due to reduced 

fading of negative affect. However, for positive affect, their pattern of findings diverged from 

that of Walker et al., (2003): Marsh et al., (2019) found higher levels of depression to be 

associated with reduced (not increased) fading of positive affect.  

Evidence has also emerged of a negative association between anxiety and the FAB. 

Walker, Yancu, and Skowronski (2014) divided participants into three roughly equal groups 

to reflect those with relatively lower, more moderate or higher levels of (non-clinical) trait 

anxiety within their sample. Anxiety scores were assessed via the Depression, Anxiety and 

Stress Scale (DASS; F. Ng et al., 2007). The FAB was larger for participants within the lower 

anxiety group, compared to the moderate and higher anxiety groups. The reduction in FAB 

was due to reduced fading of both negative and positive events for those in the moderate and 

higher anxiety groups. Treating anxiety as a continuous, compared to categorical, 

measurement is likely to further increase sensitivity to detecting relationships between 
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anxiety and affect fading (Marsh et al., 2019). Nonetheless, despite adopting this analysis 

type, Marsh et al., (2019) in their study found anxiety to be unrelated to either positive or 

negative affect fading. However, Gibbons and Lee (2019) conducted a powerful regression-

type analysis which combined data from across four separate previously published studies, 

including approximately 1000 participants, and affect ratings for approximately 3650 events. 

Treating the four studies as separate datasets had shown that some relationships between the 

psychological distress variables (anxiety, depression and stress) and FAB emerged as 

nonsignificant. Analysis of the combined dataset however, confirmed that increasing levels of 

depression, anxiety and stress (as measured via the DASS) were all associated with 

reductions in the FAB. For all three variables, the reduction in FAB, was due to reduced 

fading of negative affect and increased fading of positive affect.  

  Thus, a reduced FAB has been observed in depression and anxiety. Impaired 

emotional regulation is implicated in the aetiology of both depression (Joormann & Gotlib, 

2010) and anxiety (Cisler, Olatunji, Feldner, & Forsyth, 2010). Since the FAB is thought to 

emerge as a result of emotional regulation processes operating on autobiographical memory 

(Walker & Skowronski, 2009), a reduced FAB can be considered to be further evidence of 

impaired emotional regulation in these disorders. In this paper, we are interested in 

neuroticism in relation to the FAB: a personality variable with associations to impaired 

emotion regulation, depression and anxiety. Due to these links, we believe that neuroticism 

may also be linked to a reduced FAB.    

Neuroticism and impaired emotion regulation, and relations to the FAB 

Neuroticism is argued to be a universal personality dimension (McCrae & Costa Jr, 

2013) characterized by a predisposition to experience negative affect (Gross, Sutton, & 

Ketelaar, 1998; Watson & Clark, 1984). It has been found to influence reactions to everyday 

negative emotional events or minor stresses (Bolger & Schilling, 1991), and individuals high 
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in neuroticism are more likely to recall more unpleasant compared to pleasant personal 

memories (Denkova, Dolcos, & Dolcos, 2012). Pertinently, neuroticism is linked to 

diminished ability to effectively regulate emotions: individuals with high levels of 

neuroticism (measured using a neuroticism scale) are more likely to use maladaptive 

emotional regulation strategies to manage negative emotions, such as suppression (Haga, 

Kraft, & Corby, 2009). Further, Yang et al. (2020) examined personality variables, including 

neuroticism, in relation to cognitive reappraisal which is thought to be an adaptive emotional 

regultion strategy (Gross, 1998a). Yang et al. (2020) asked participants to use a cognitive 

appraisal strategy to regulate negative emotional responses when presented with a negative 

stimui, and to self-report the emotions felt. Reappraisal ability was calculated as the 

difference in subjective negative feelings reported when participants were instructed to 

regulate emotions, compared to where no regulate instruction was given. There was a 

negative correlation between neuroticism (as measured by the NEO-PI-R: Costa Jr & 

McCrae, 1992) and reappraisal ability; in other words, individuals with high levels of 

neuroticism were less successful at using cognitive reappraisal as an emotional regulation 

strategy, and reported feeling negative emotions even when trying to regulate them. 

Potentially, such deficits in emotional regulation ability may also be evident in the form of a 

reduced FAB in individuals with higher levels of neuroticism. 

 Moreover, there is evidence of a relationship between neuroticism, depression and 

anxiety. Feelings of dysphoria (or depressed mood) and anxiety are described as core 

components of neuroticism, along with worry and sadness (Costa Jr & McCrae, 1992). 

Neuroticism is also associated with symptoms of both depression (Mineka, Watson, & Clark, 

1998) and anxiety (Paulus, Vanwoerden, Norton, & Sharp, 2016). In line with the link 

between neuroticism and impaired emotional regulation ability, neuroticism has been 

described as a risk factor predisposing individuals to develop a variety of psychopathologies 
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such as mood disorders (Lahey, 2009).  Thus, given the evidence of an association between 

neuroticism, anxiety and depression, and that associations between both anxiety and 

depressive symptomology and the FAB have already been established, it is reasonable to 

expect a relationship between neuroticism and FAB will also be observed.    

In terms of a cognitive mechanism by which neuroticism may exert its effects upon 

the FAB, rehearsal could be a likely candidate.  Rehearsing, or thinking about event 

memories privately without disclosing to other people, is a proposed cognitive mechanism 

underlying the fading affect bias (Ritchie et al., 2006; Walker, Skowronski, Gibbons, Vogl, & 

Ritchie, 2009). Some studies have identified an association between the greater the frequency 

with which individuals report privately rehearsing specific event memories and less fading of 

both positive and negative affect in memory (Ritchie et al., 2006; Walker et al., 2009). 

Further, participants can report greater frequency of rehearsal for pleasant compared to 

unpleasant events, lending credence to the hypothesis that cognitive rehearsal is one of the 

mechanisms by which the fading affect bias develops in autobiographical memory (Walker et 

al., 2009). 

Marsh, Hammond, and Crawford (2019) examined the relationship between the 

rehearsal of specific event memories, either by thinking, talking or writing, and depressive 

symptomology. They found higher levels of depression were associated with participants’ 

reporting more frequently thinking of past unpleasant events and in turn more frequent 

thinking about past unpleasant event memories was associated with reduced fading of 

negative affect. This pattern of findings did not hold for talking or writing about events. 

Potentially, we may expect a relationship to emerge between neuroticism, FAB and the 

frequency with which participants report voluntarily privately rehearsing past unpleasant 

events. This may in turn be linked to a smaller FAB, due to less fading of negative affect.   
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The Present Research  

The overarching purpose of the present research was to explore the role of 

neuroticism in relation to the FAB. Following the majority of previous studies that have 

explored relationships between individual difference measures and the FAB, we adopt a 

correlational approach (Gibbons, Hartzler, Hartzler, Lee, & Walker, 2015; Walker et al., 

2003; Walker, Yancu, & Skowronski, 2014). In three studies, participants recalled everyday 

autobiographical events (both pleasant and unpleasant) and retrospectively rated the affect 

experienced at the time the event occurred and at the current time of recall.  Participants also 

rated the frequency with which they engaged in privately rehearsing these events. All 

participants were asked to complete a measure of neuroticism (Eysenck’s Personality 

Questionnaire Revised - Short Scale. EPQRS: Eysenck & Eysenck, 1991). Across the three 

studies we expected to observe an effect of FAB overall (i.e., shown by differential fading of 

affect associated with unpleasant and pleasant event memories, with greater fading of 

negative than positive affect). However, we anticipated the size of the FAB to be reduced (or 

absent) for individuals high in neuroticism. Previous research has found a reduction in FAB 

associated with depression and anxiety to be consistently due to reduced fading of affect 

related to events initially perceived as unpleasant. Although, a less consistent picture has 

emerged in relation to how affect responds over time for events initially experienced as 

pleasant (Marsh et al., 2019, Walker et al., 2003; Gibbons & Lee, 2019). We similarly test the 

interaction between event valence (pleasant vs. unpleasant) and neuroticism upon FAB. In 

line with research examining depressive symptomology and anxiety (both of which are 

psychological distress variables associated with neuroticism), we anticipated that higher 

levels of neuroticism would at the very least be associated with reduced fading of negative 

affect.  
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Our additional aim was to examine whether event rehearsal could mediate observed 

relationships between neuroticism and the FAB. In Study 1, we explored the frequency of 

overall private rehearsal as a mediator. Study 2 went on to include measures of overall private 

rehearsal frequency, and frequency of specific types of private event rehearsal. Finally, in 

study 3 we added in measures of the frequency of rumination (and its subtypes of reflection 

and brooding). Across the three studies, we expected to observe an association between 

increased overall private rehearsal and a reduction in FAB, a pattern found within previous 

research (Ritchie et al., 2006; Ritchie, Walker, Marsh, Hart, & Skowronski, 2015; Walker et 

al., 2009). Exploratory analyses then examined whether the frequency with which individuals 

reported privately rehearsing overall (Studies 1 - 3), rehearsing for specific reasons (Study 2), 

or ruminating upon their event memories (Study 3), mediated the observed relationship 

between neuroticism and the FAB.   

 

Study 1 

 

This study examined if neuroticism moderated the magnitude of the FAB and if this effect 

was mediated through overall private rehearsal frequency. We used a retrospective recall 

paradigm, which has been used in much of the FAB literature (e.g., Gibbons & Bouldin, 

2019; Gibbons et al., 2015; Gibbons, Horowitz, & Dunlap, 2017; Ritchie, Batteson, et al., 

2015; Ritchie et al., 2009; Ritchie, Walker, et al., 2015). Participants recalled three pleasant 

and three unpleasant event memories and rated each for emotional intensity upon event 

occurrence and recall. Participants also completed a rating of overall private rehearsal 

frequency for each event, along with a measure of neuroticism.  All measures were completed 

using an online questionnaire for which there was no time limit for completion. Data was 

collected between 2010 – 2011. 
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Method 

Participants  

One hundred and seventy-four participants took part in the study (144 female and 30 

male) ranging from 18-54 years old (M = 22.5 yrs., S. D. = 5.7 yrs.). One hundred and 

twenty-five undergraduate students were recruited through a department participant pool 

scheme and received course credit for participating.  Forty-nine university postgraduate 

students or staff were recruited via advertisements and received a small monetary reward for 

participating. Participants were treated in accordance with the ethical guidelines of the British 

Psychological Society and approval for the study was granted by the appropriate Research 

Ethics Committee of the university where the research was conducted. Informed consent was 

given by participants in the first page of the online questionnaire.  

 

Procedure and Measures 

Measure of Neuroticism.  Participants completed Eysenck’s Personality 

Questionnaire Revised - Short Scale (EPQRS: Eysenck & Eysenck, 1991) which measures 

three dimensions of personality: extraversion-introversion, psychoticism (otherwise known as 

‘tough mindedness’), and neuroticism.  Each scale contains 12 statements, to which 

participants respond ‘yes’ or ‘no’, indicating if the statement accurately reflects their 

personality.  Scores on the EPQR-S range between zero and twelve.  Of interest in the current 

study was the scale measuring neuroticism. There is evidence of the reliability and validity of 

the neuroticism scale of the EPQ (Eysenck & Eysenck, 1991)i.  In the current sample the 

mean neuroticism score was 5.9 (S.D. = 3.2), which falls within mean estimated neuroticism 

scores within the general population (Eysenck & Eysenck, 1991).   

Event Memory Retrieval.  Participants recalled three pleasant and three unpleasant 

events that they had experienced within the last 12 months, but not within the last seven days 
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(Skowronski et al., 2004).  For each event, participants were asked to provide a title, which 

acted as a memory cue later on in the study, and to write a brief description of the event. The 

order of event memory retrieval was counterbalanced, with approximately half the 

participants recalling pleasant event memories before unpleasant, and vice versa.   

Affect Intensity Ratings and Calculation of Affect Change. For each event 

participants were asked to rate “How intense were the emotions you felt when this event 

originally happened?” and “How intense are the emotions you feel when remembering this 

event now?”, both on a rating scale from 1, representing not at all emotionally intense, to 7 

representing very emotionally intense. Following protocol within the FAB literature (e.g., 

Gibbons et al., 2013; Ritchie, Kitsch, Dromey, & Skowronski, 2018; Ritchie et al., 2006), a 

measure of affect change for each event was calculated by subtracting emotional intensity at 

recall from emotional intensity at occurrence. Positive values indicated the intensity of 

emotion decreased from event occurrence to recall, whereas negative values indicated 

emotion increased in intensity from event occurrence to recall.  The size of the value 

indicates the extent of change, with greater values indicating greater change in emotional 

intensity between event occurrence and recall. 

Rehearsal Ratings. For each event participants completed a rating scale indicating 

the frequency to which they had performed any overall private rehearsal of that particular 

event, prior to the study.  Overall private rehearsal was defined as “any time you have 

privately thought about the event, without discussing it with anyone else.” This rating was 

made on a unipolar scale from 1 (not at all) to 7 (very frequently).   This single item measure 

of overall private rehearsal has been used in prior research into the role of rehearsal in the 

FAB (e.g., Ritchie et al., 2006; Skowronski et al., 2004; Walker et al., 2009). 

Results 

Analytic Approach  
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Participants retrieved 1044 events (522 pleasant, 522 unpleasant). Some participants 

declined to complete the neuroticism measure (n = 12), leaving 972 events available for 

analysis. We analyzed effects on affect change at the level of the event (event valence: 

pleasant vs. unpleasant, along with the measure of private rehearsal frequency) and at the 

level of the individual (neuroticism). As participants recalled multiple events each (three 

pleasant and three unpleasant), events were nested within participants.  Thus, in all analyses, 

we included a nominal level person variable, to account for the nested nature of the data and 

control for possible between-subjects effects.   

We used the PROCESS macro for SPSS to conduct our analyses, which is widely 

used and has been successfully utilized for analysis of datasets of a similar nature in previous 

FAB research (Gibbons et al., 2013; Ritchie, Walker, et al., 2015). We tested two models, 

which are illustrated in Figure 1 (below).  Firstly, we examined if neuroticism 

straightforwardly moderated the relationship between event valence and affect change (e.g., 

the FAB) using model #1 within PROCESS (the model pictured on the left in Figure 1).  That 

is, we tested the interaction between event valence (categorical: positive vs. negative) and 

neuroticism (as a continuous variable) on affect change scores. Secondly, we examined if the 

effects of neuroticism upon affect change scores were mediated through private rehearsal 

frequency (as a continuous variable), using model #4 within PROCESS for pleasant and 

unpleasant events separately. In other words, we tested if neuroticism exerted any effects 

upon fading of either positive or negative affect, via an influence on the extent to which 

pleasant or unpleasant events were privately rehearsed. For clarity and space, throughout we 

report only statistically significant results.  

<Figure 1 here> 

Moderation of FAB by Neuroticism 
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There was a significant main effect of event valence (positive vs. negative) on affect 

change scores, b = .93, se = .16, t (972) = 5.81, p <.001, 95% CI [.62, 1.25], demonstrating 

the usual FAB: unpleasant affect faded in intensity to a greater extent (M = 1.57, S.D. = 1.51) 

compared to pleasant affect (M = .68, S.D. = 1.01).  

 There was no main effect of neuroticism in predicting affect change scores, b = 

-.01, se = .01, t (972) = -.98, p = .32, 95% CI [-.05, .01]. Figure 2, below, presents mean 

affect change scores for pleasant and unpleasant events at low (-1 S.D.), mean, and high (+1 

S.D) neuroticism levels.  There appears to be a slight increase in fading for positive affect, 

and decrease in fading for negative affect, with increasing neuroticism. However, the 

interaction between event valence and neuroticism in predicting affect change scores was not 

significant, b = -.01, se = .02, t (972) = -.52, p = .60, 95% CI [-.06, .03], R2change = .0002, F 

(1, 968) = .27, p = .60.   

<Figure 2 here> 

Effects of Neuroticism on Affect Change Mediated Through Overall Private Rehearsal 

Frequency 

With increases in neuroticism scores, there was a corresponding increase in frequency 

of overall private rehearsal of pleasant events, b = .05, t (486) = 2.37, p = .01, 95% CI 

[.009, .101]. Similarly, with increases in frequency of overall private rehearsal of pleasant 

events, there was a corresponding decrease in the fading of positive affect, b = -.11, t (486) = 

-4.18, p<.001, 95% CI [-.17, -.06].  Bootstrapped 95% confidence intervals with 5000 

resamples confirmed that a mediation model fitted the data: with increasing neuroticism 

scores, there was greater overall private rehearsal of pleasant events, and in turn greater 

overall private rehearsal of pleasant events was associated with less fading of positive affect, 

b = .006, boot se = .004, boot 95% CI [-.01, -.008].   
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  A similar pattern was found for unpleasant events.  With increases in 

neuroticism scores, there was a corresponding increase in frequency of overall private 

rehearsal of unpleasant events. b = .07, t (486) = 2.97, p = .003, 95% CI [.02, .12]. With 

increases in frequency of overall private rehearsal of unpleasant events, there was a 

corresponding decrease in the fading of negative affect, b = -.29, t (486) = -7.81, p<.001, 95% 

CI [-.36, -.22].  A mediation model fitted the data, b = -.02, boot se = .008, boot 95% CI 

[-.04, -.007]. With increasing neuroticism scores, there was greater overall private rehearsal 

of unpleasant events, and in turn greater overall private rehearsal of unpleasant events was 

associated with less fading of negative affect. 

 

Discussion of Study 1 

We found that with increasing levels of neuroticism, there was a corresponding 

increase in the frequency of rehearsal of past pleasant and unpleasant memories. In turn, 

increased frequency of private rehearsal was associated with retention of both positive and 

negative affect associated with pleasant and unpleasant event memories.  

A similar pattern of reduced affect fading for pleasant and unpleasant events has been 

observed in relation to anxiety (Walker et al., 2014) and depression (Marsh et al., 2019). 

Given the associations between anxiety, depression, and neuroticism, our results are therefore 

not surprising from the perspective of previous FAB literature. However, we note that the the 

magnitude of effects found for pleasant events were smaller compared to unpleasant events, 

both in terms of rehearsal frequency (b = .05 compared to b = .07), and subsequent affect 

change (b = -.11 compared to b = -.29).  Thus, we take these intial results with caution until 

they are replicated. 

Now we have established an overall effect of private rehearsal in mediating the effects 

of neuroticism in the FAB, in Study 2 we aimed to firstly examine if the results of Study 1 
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replicate, and further explore if the effects of neuroticism in the FAB were mediated by 

specific types of rehearsal. 

 

Study 2 

In Study 1 we explored the mediating effects of overall private rehearsal, but 

individuals can rehearse event memories for specific purposes.  Ritchie et al. (2006) and 

Walker et al. (2009) reported that participants rehearse event memories for the following 

specific reasons: (1) involuntary rehearsal, for no apparent reason or in response to own 

mood; (2) rehearsal to maintain event memory; (3) rehearsal to re-experience emotions; (4) 

rehearsal in order to reflect on or understand the event; (5) social rehearsal; or (6) cued 

rehearsal (rehearsal of events in response to environmental cues).  Social rehearsal (i.e., 

social disclosure) was the most frequently cited type of rehearsal, with rehearsal to reflect on 

the event the least frequent (Walker et al., 2009). Further, these specific types of private 

rehearsal, or rehearsal with particular goals, have differing consequences for the FAB. 

Negative emotional intensity is maintained in memory when individuals privately rehearse 

events with the specific aim of maintaining event memory, or when memories come to mind 

involuntarily (Ritchie et al., 2006; Walker et al., 2009).  In contrast, when individuals 

rehearse memories with the aim of reflecting on the event’s meaning, associated positive 

affect has been found to increase and associated negative affect to decrease (Ritchie et al., 

2006). Although this effect is not always reliable (Walker et al., 2009), it suggests that 

reflective rehearsal may sometimes be adaptive in terms of the regulation of autobiographical 

memory.  

Neuroticism is associated with rumination (Trapnell & Campbell, 1999) which is 

defined as “thinking about one’s negative mood and the causes and consequences of that 

mood” (Nolen-Hoeksema, 1991). Although rumination is thought to be motivated by a wish 
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to understand the emotional distress suffered in the past (Nolen-Hoeksema, Wisco, & 

Lyubomirsky, 2008), repeatedly ruminating upon one’s negative mood and event memories is 

related to worsening negative thinking and affect (Mor & Winquist, 2002), and symptoms of 

anxiety and depression (Muris, Roelofs, Rassin, Franken, & Mayer, 2005). Whilst rumination 

refers to a general tendency to repetitively and passively think about past failures, errors, and 

unpleasant experiences, it seems feasible that a past experienced unpleasant event could be 

the cause of or a contributor to negative mood, and thus the focus of rumination (Michl, 

McLaughlin, Shepherd, & Nolen-Hoeksema, 2013). 

Pertinently, rumination is proposed to consist of two components: reflection and 

brooding (Treynor, Gonzalez, & Nolen-Hoeksema, 2003).  Reflection represents “purposeful 

turning inwards to engage in cognitive problem solving” (Treynor et al., 2003, p. 256), which 

is associated with lower levels of depression in non-clinical samples over short time periods 

(Takano & Tanno, 2009) and longitudinally (Treynor et al., 2003). Reflection is therefore 

thought to be a more adaptive subtype of rumination (Joormann et al., 2006). Brooding, on 

the other hand, is described as a “passive comparison of one’s current situation with some 

unachieved standard” (Treynor et al., 2003, p. 256), and has been associated with higher 

levels of negative affect (Moberly & Watkins, 2008), and predicts depressive symptoms 

(Schoofs, Hermans, & Raes, 2010). Previous research suggests that neuroticism is associated 

with increases in the brooding sub-type of rumination, to a greater extent than the reflection 

sub-type of rumination (Roelofs, Huibers, Peeters, & Arntz, 2008). So, we might expect 

neuroticism is associated with increased frequency of the rehearsal types that are analogous 

to, or involved in, brooding but not reflection.  For example, neuroticism could be associated 

with increased frequency of rehearsal to maintain unpleasant event memories so they are not 

forgotten, rehearsals for no reason, or rehearsals in response to current mood (Barnhofer & 

Chittka, 2010).  Frequency of these types of rehearsal might then be connected to a retention 
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of negative affect (Ritchie et al., 2006; Walker et al., 2009). In sum, we hypothesesed that an 

increased frequency of specific types of event rehearsal could mediate the effects of 

neuroticism upon the FAB, as well as or instead of overall private rehearsal of unpleasant 

events.    

Study 2 utilized a similar paradigm as Study 1. Participants completed a measure of 

neuroticism and recalled three pleasant and three unpleasant event memories and rated each 

for emotional intensity upon event occurrence and recall.  To ensure the effects of 

neuroticism upon the FAB generalize across differing measurement methods, in Study 2 we 

utilized a bi-polar scale to collect these emotional intensity ratings (replacing the unipolar 

scale we used in Study 1). For each event, participants completed a series of ratings 

examining the extent to which they performed specific forms of private rehearsal. All 

measures were again completed using an online questionnaire, and the procedure remained 

equivalent to Study 1 in all other respects.  

Method 

Participants  

One hundred and sixty-eight participants took part in Study 2ii (15 males, 153 

females) ranging from 18 - 36 years old (M = 18.9 yrs., S.D. = 1.5). Participants were 

undergraduate and postgraduate university students who received course credit or a small 

monetary reward for completion of the study. Data was collected in 2014 and no participants 

who had taken part in Study 1 also contributed to Study 2. Participants were treated in 

accordance with the ethical guidelines of the British Psychological Society and ethical 

approval for the study was granted by the appropriate Research Ethics Committee of the 

university which conducted the research.  

Procedure and Measures 
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Measure of Neuroticism.  As in study 1, participants completed Eysenck’s 

Personality Questionnaire Revised - Short Scale (EPQR-S: Eysenck & Eysenck, 1991). 

Internal consistency of the neuroticism scale was acceptable, α = .79, n = 12, M = 6.6, SD = 

3.2, and the mean neuroticism score in this participant sample falls within mean estimated 

neuroticism scores in the general population (Eysenck & Eysenck, 1991).   

Event Memory Retrieval.  Participants recalled three pleasant and three unpleasant 

events that they had experienced within the last 12 months, but not within the last seven days. 

As in study 1, for each event participants provided a title and wrote a brief description of each 

event. The order of event retrieval was counterbalanced. For each event we additionally 

collected an estimate of event age (i.e., how long ago the event occurred) in months and days. 

Although research has shown the FAB cannot be explained on the basis of participants 

recalling significantly older unpleasant compared to pleasant events (i.e., Ritchie et al., 2009), 

nonetheless we controlled for event age to ensure it cannot account for the FAB in our 

samples. 

Affect Intensity Ratings and Calculation of Affect Change. For each event 

participants were asked to rate “How intense were the emotions you felt when this event 

originally happened?” and “How intense are the emotions you feel when remembering this 

event now?”, both on a bipolar scale from +3 (extremely pleasant) through 0 (neutral) to -3 

(extremely unpleasant).  A measure of affect change for each event was calculated by 

subtracting emotional intensity at recall from emotional intensity at occurrence. Due to the 

bipolar scale used, this necessitated firstly computing the absolute value of the negative 

ratings, to ensure each event’s ratings of affect intensity at occurrence and recall ranged from 

a positive value (max of 3) to zero.  As in study 1, positive values indicated the intensity of 

emotion decreased from event occurrence to recall, whereas negative values indicated 

emotion increased in intensity from event occurrence to recall.  The size of the value 
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indicates the extent of change, with greater values indicating greater change in emotional 

intensity between event occurrence and recall. 

Rehearsal Ratings. For each event, participants completed the same rating scale of 

overall private rehearsal as in study 1. In addition to this measure of overall private 

rehearsal, participants also completed estimates of how frequently they had privately 

rehearsed each event for the following six specific reasons (c.f. Ritchie et al., 2006): (a) for 

no apparent reason; (b) in response to one’s own mood; (c) when reminded to by 

environmental cues; (d) to reflect on the meaning of the event or to better understand it; (e) so 

it is not forgotten; (f) to make myself think or feel about myself in a certain way.  These 

ratings were made on a scale from 1 (not at all) to 7 (very frequently).  

Results 

Analytic Approach 

Although participants were asked to provide three pleasant and three unpleasant 

events, some participants declined to provide all events, so 970 events were retrieved by 

participants (490 pleasant, 480 unpleasant). A small percentage of events (11 events, 1.1%) 

appeared to flip valence from occurrence to recall (e.g., from negative to positive). Given the 

small percentage of flip affect events, they were removed from the analysis, as is standard 

practice in FAB studies (e.g., Gibbons et al., 2013; Ritchie, Walker, et al., 2015). A total of 

959 events were thus available for analysis.  

We took the same analytic approach as in Study 1. We again examined if neuroticism 

straightforwardly moderated the relationship between event valence and affect change (e.g., 

the FAB) using model #1 within PROCESS. In other words, we tested for an interaction 

between event valence (positive vs. negative) and neuroticism (measured continuously) in 

predicting affect change. We then examined if the effects of neuroticism upon affect change 

were mediated through overall private rehearsal frequency, using model #4 within PROCESS 
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for pleasant and unpleasant events separately. We additionally tested if the effects of 

neuroticism upon affect change were mediated through frequency of each of the six specific 

rehearsal types, also using model #4 within PROCESS. Finally, in addition to controlling for 

clustering in the data through a nominal participant variable, we also controlled for event age 

in each analysis. 

Moderation of FAB by Neuroticism 

The FAB was again evident, in that there was a main effect of event valence (positive 

vs. negative) in predicting affect change scores, b = .71, se = .12, t (970) = 5.73, p<.001, 95% 

CI [.46, .95]. Unpleasant affect faded in intensity to a greater extent (M = .95, S.D. = .05) 

compared to pleasant affect (M = .42, S.D. = .04.).   

 There was no main effect of neuroticism in predicting affect change scores, b 

= .003, se = .01, t (804) = .29, p = .76, 95% CI [-.01, .02]. There was a significant interaction 

between event valence and neuroticism in predicting affect change, b = -.04, se = .01, t (970) 

= -2.61, p = .009, 95% CI [-.07, -.01].  Neuroticism did not predict the fading of positive 

affect, b = -.01, t (472) = -.96, p = .34, but did predict less fading of negative affect, b = -.03, 

t (464) = 2.17, p = .03. Mean affect change scores (see Figure 3) indicate a smaller FAB with 

increasing neuroticism, due to decreased fading of negative affect. 

<Figure 3 here> 

Effects of Neuroticism on Affect Change Mediated Through Overall Private Rehearsal 

Frequency, and Frequency of Specific Rehearsal Types 

 Overall Private Rehearsal Frequency. Neuroticism did not predict the frequency of overall 

private rehearsal of pleasant events, b = -.02, t (472) = -.99, p = .32, 95% CI [-.06, .02], 

although increasing overall private rehearsal of pleasant events was associated with less 

fading of positive affect, b = -.13, t (472) = -4.29, p<.001, 95% CI [-.07, -.19].  There was no 
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indirect effect of neuroticism on positive affect fading via overall private rehearsal of 

pleasant events, b = .001, boot se = .001, boot 95% CI [-.01, .001]. 

For unpleasant events, with increases in neuroticism scores, there was a 

corresponding increase in overall private rehearsal of unpleasant events, b = .07, t (464) = 

2.99, p = .002, 95% CI [.02, .12]. Further, with increases in frequency of overall private 

rehearsal of unpleasant events there was a corresponding decrease in the fading of negative 

affect, b = -.14, t (464) = 5.56, p<.001, 95% CI [-.09, -.20].  The mediation model was 

supported: with increases in neuroticism scores, there was less fading of negative affect, via 

increased overall private rehearsal of unpleasant events, b = .01, boot se = .004, boot 95% CI 

[.003, .02].   

Rehearsal to Reflect on the Event. Study 2 highlighted a mediating role for only one 

of the six specific types of rehearsal: rehearsal to reflect on the eventiii. Neuroticism did not 

predict the frequency of rehearsal to reflect on the event for pleasant events, b = -.02, t (487) 

= -.77, p = .44, 95% CI [.04, .01], although increasing frequency of rehearsal to reflect on 

pleasant events was associated with less fading of positive affect, b = -.05, t (487) = 2.45, p 

= .01, 95% CI [.01, .10]. The indirect effect was not significant, b = .001, boot se = .001, boot 

95% CI [-.001, .001].  

For unpleasant events however, a similar pattern emerged as for overall private 

rehearsal. With increases in neuroticism scores, there was a corresponding increase in 

frequency of rehearsal with the aim of reflection for unpleasant events, b = .07, t (477) = 

2.48, p = .01, 95% CI [.01, .13]. Further, with increases in frequency of rehearsal to reflect on 

unpleasant events, there was a corresponding decrease in the fading of negative affect, b = 

-.05, t = 2.27, p = .02, 95% CI [.007, .09]. This mediation model was a significant fit to the 

data, suggesting that neuroticism was associated with an increase in rehearsal to reflect on the 
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event for unpleasant events, which was in turn linked to less fading of negative affect, b 

= .003, boot se = .002, boot 95% CI [.0001, .0093].  

Discussion of Study 2 

There is an appearance of less fading of affect overall for both pleasant and 

unpleasant events in Study 2 compared to Study 1. This is likely due to the different rating 

scales used in the two studies. However, notably, the FAB again emerged, this time whilst 

using a bi-polar scale to collect affect intensity ratings, as opposed to a unipolar scale as used 

in Study 1.  We therefore add to the body of research demonstrating the robustness and 

reliability of the FAB, as its detection is not tied to type of rating scale used to elicit affect 

intensity ratings (i.e., Landau & Gunter, 2009).  

Neuroticism also moderated the FAB: with increasing neuroticism, negative affect 

faded less. Further, the effects of neuroticism were mediated via less fading of negative affect 

in association with an increase in overall private rehearsal of unpleasant events. Notably, we 

did not replicate the somewhat smaller mediation effect evident in Study 1 around overall 

private rehearsal of pleasant events. This suggests that the effects of neuroticism upon the 

FAB are likely to be specific to unpleasant events and negative affect, as this appears to be 

more robust and consistent compared to positive affect.  

Further, Study 2 clarified that the reduced FAB in association with neuroticism was 

attributable not to private rehearsal of unpleasant events in general, but to rehearsal with a 

particular goal: rehearsal with the aim of reflection. We note that this bolsters the 

assumptions made in the FAB literature that participants can determine when and how they 

have rehearsed event memories with particular goals (e.g., Ritchie et al., 2006; Walker et al., 

2009). Our data suggest that the tendency to rehearse memories with a particular goal could 

be a characteristic feature of a trait such as neuroticism. This initial evidence within the FAB 

literature of the discriminative validity of different rehearsal types deserves further 
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investigation in future research, perhaps exploring if other personality traits are associated 

with characteristic types of event rehearsal.  

Our findings that a reduced FAB was associated with reflective rehearsal contrasts 

with findings in the FAB literature that rehearsal with the aim of reflection can enhance the 

FAB (Ritchie et al., 2006). It may be that neuroticism influences the nature of reflective 

rehearsal, making it more akin to brooding, given that neuroticism has been linked to 

brooding which in turn is linked to higher levels of negative affect (Moberly & Watkins, 

2008). Thus, in our final study, we aimed to further explore the mechanism by which 

neuroticism influences the FAB by directly testing the role of the frequency of rumination, 

and the subtypes of reflection and brooding.   

 

Study 3 

We firstly aimed to replicate the first two studies, in terms of examining the effects of 

neuroticism on the FAB via the frequency of overall private rehearsal and specific rehearsal 

types. We also added in measures of the frequency of rumination, and the sub-types of 

reflection and brooding. Thus, in this study we directly tested if neuroticism’s effects upon 

the FAB are mediated through frequency of rumination, reflection or brooding.  Finally, we 

recruited participants from the general public, thus broadening the scope of the research and 

ensuring effects generalise beyond student populations.  

Method 

Participants 

One hundred and forty-one participants took part in Study 3 (101 female and 40 male) 

ranging from 18-76 years old (M = 37.7 yrs., S.D. = 11.9).  To increase the generalizability of 

our findings, participants were recruited from the general UK population using the participant 

panel website Prolific. Participants were paid a small monetary payment for participating. 
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Data was collected in 2019, and no participants who took part in the previous two studies also 

contributed to Study 3. Participants were treated in accordance with the ethical guidelines of 

the British Psychological Society and ethical approval for the study was granted by the 

appropriate Research Ethics Committee of the university which conducted the research.  

Measure of Neuroticism   

Participants again completed Eysenck’s Personality Questionnaire Revised - Short 

Scale (EPQR-S: Eysenck & Eysenck, 1991). Internal consistency of the neuroticism scale 

was good, α = .86, n = 12, M = 7.4, SD = 3.5, and the mean neuroticism score in this 

participant sample again falls within mean estimated neuroticism scores within the general 

population (Eysenck & Eysenck, 1991).   

Event Memory Retrieval 

As in studies 1 and 2, participants recalled three pleasant and three unpleasant events 

that they had experienced within the last 12 months, but not within the last 7 days. They 

provided a title, short description of each event, and an estimate of event age (i.e., how long 

ago the event occurred) in months and days.  

Affect Intensity Ratings and Calculation of Affect Change 

Participants completed the same bi-polar rating scales as in Study 2 for the collection 

of affect intensity at event occurrence and at recall. Affect change for each event was 

calculated as per Study 2.   

Rehearsal Ratings 

For each event, participants completed the same rating of overall private rehearsal 

frequency as in studies 1 and 2, and the same ratings as to the frequency of six specific types 

of rehearsal as in Study 2 (for no apparent reason, in response to one’s own mood, when 

reminded to by environmental cues, to reflect on the meaning of the event or to better 

understand it, so it is not forgotten, and to make myself think or feel in a certain way). In 
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addition to these measures, we included measures of the frequency to which participants had 

performed brooding and reflective types of rumination of each event, by adapting items from 

the Brief State Rumination Inventory (BSRI: Marchetti, Mor, Chiorri, & Koster, 2018) and 

10-item Ruminative Responses Scale (RRS: Treynor et al., 2003).  

  The BSRI taps into maladaptive aspects of rumination, in terms of assessing the 

extent to which individuals focus their attention on negative thoughts, including causes and 

implications of distress (Marchetti et al., 2018; Nolen-Hoeksema et al., 2008). Thus, we 

adapted items from the BSRI (Marchetti et al., 2018) to tap into the frequency to which 

participants had brooded over each event. The BSRI consists of eight items, and we adapted 

six of these to be relevant to assessing the frequency of brooding over individual eventsiv.  

For instance, one item originally read “I wonder why I can’t respond in a better way” and this 

was adapted to read “I wonder why I didn’t respond to this event in a better way”. 

Participants were asked to rate the following six statements for each event, on a scale from 1 

(not at all) to 7 (very frequently): (a) I reflect on my feelings about this event; (b) I wonder 

why I reacted the way that I did; (c) I wonder why I felt the way that I did; (d) I rehash what I 

said or did in this event; (e) I think “why didn’t I handle this better?”; (f) I wonder why I 

didn’t respond in a better way.  Scores were summed to form a frequency of brooding scale 

which ranged from 6 to 42, with higher scores representing higher frequency of brooding.  

The brooding scale showed good internal consistency, α = .91, n = 6, M = 16.06, SD = 10.01.   

To assess frequency of reflection, we adapted the reflection subscale of the 10-item 

RRS (Treynor et al., 2003) to tap into the frequency to which participants engaged in 

reflective rumination over each event.  The 10 item RRS consists of two subscales that tap 

into the brooding and reflection elements of rumination. We adapted the five reflection items 

to relate to reflection over an individual event, and not in general.  For instance, one original 

item from the RRS which read ‘I go someplace alone to think about my feelings’ was adapted 
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to refer to reflection in respect to an individual event as follows: ‘I go someplace alone to 

think about my feelings about this event’. Participants rated the following five statements for 

each event, on a scale from 1 (not at all) to 7 (very frequently): (a) I analyze this event to 

understand my feelings about it; (b) I go away by myself and think about why I feel this way 

about this event; (c) I write down what I am thinking about this event and analyze it; (d) I 

analyze my personality to try to understand my feelings about this event; (e) I go someplace 

alone to think about my feelings about this event. Scores were summed to form a frequency 

of reflective rumination scale which ranged from 5 to 35, with higher scores representing 

greater frequency of reflective rumination. The reflection scale showed good internal 

consistency, α = .88, n = 5, M = 11.01, SD = 7.33. The scores for both the brooding and 

reflective rumination scales were summed to form a frequency of overall rumination for each 

event, which ranged from 11 to 77, with higher scores representing greater frequency of 

overall rumination. The total rumination scale showed good internal consistency, α = .94, n = 

11, M = 27.04, SD = 16.52. 

Results 

Analytic Approach 

As in Study 2, although participants were asked to provide three pleasant and three 

unpleasant events, some participants declined to provide all events.  Participants retrieved 

808 events (412 pleasant and 396 unpleasant). Again, a small percentage of events (4 events, 

1%) appeared to flip affect from occurrence to recall (e.g., from negative to positive), and 

were removed from the analysis, leaving 804 events.  

We took the same analytic approach as in the previous two studies. We examined if 

neuroticism straightforwardly moderated the relationship between event valence and affect 

change (e.g., the FAB) using model #1 within PROCESS, by testing for an interaction 

between event valence (positive vs. negative) and neuroticism (measured continuously) upon 



NEUROTICISM AND THE FAB                      28 

affect change scores. We then examined if the effects of neuroticism upon affect change were 

mediated through overall private rehearsal frequency, or frequency of each of the six specific 

rehearsal types, using model #4 within PROCESS for pleasant and unpleasant events 

separately. We additionally tested if the effects of neuroticism upon affect change were 

mediated through frequency of overall rumination, or frequency of brooding or reflection, 

also using model #4 within PROCESS. Finally, in addition to controlling for clustering in the 

data through a nominal participant variable, we also controlled for event age in each analysis. 

Moderation of FAB by Neuroticism 

 The main effect of event valence (positive vs. negative) upon affect change scores 

was significant, b = .43, t (804) = 2.97, p = .003, 95% CI [.14, .71]. As highlighted in Figure 

4, the FAB again emerged, with unpleasant affect fading in intensity to a greater extent (M 

= .71, S.D. = .99) compared to pleasant affect (M = .31, S.D. = .80).   

 The main effect of neuroticism upon affect change scores was not significant, , b = 

-.007, se = .008, t (2746) = -.87, p = .38, 95% CI [-.02, .008], and there was no interaction 

between neuroticism and event valence in predicting affect change scores, b = -.01, se = .01, t 

(804) = -.88, p = .37, 95% CI [-.04, .01], R2change = .0009, F (1, 800) = .78, p = .37.  

<Figure 4 here> 

Effects of Neuroticism on Affect Change Mediated Through Overall Private Rehearsal 

Frequency, Frequency of Specific Rehearsal Types, and Frequency of Rumination 

Overall Private Rehearsal Frequency. Neuroticism did not predict the frequency of 

overall private rehearsal of pleasant events, b = .02, t (393) = .96, p = .33, 95% CI [-.02, .07], 

although with increases in frequency of overall private rehearsal frequency for pleasant 

events, there was a corresponding decrease in the fading of positive affect, b = -.11, t (393) = 

-4.98, p<.001, 95% CI [-.16, -.07].  There was no indirect effect of neuroticism on positive 
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affect fading via overall private rehearsal of pleasant events, b = -.002, boot se = .003, boot 

95% CI [-.008, .003]. 

Consistent with studies 1 and 2, with increases in neuroticism scores, there was a 

corresponding increase in the frequency of overall private rehearsal of unpleasant events, b 

= .05, t (371) = 2.11, p = .03, 95% CI [.004, .10]. Further, with increases in frequency of 

overall private rehearsal of unpleasant events, there was a corresponding decrease in the 

fading of negative affect, b = -.08, t (371) = -2.94, p = .003, 95% CI [-.13, -.02].  This 

mediation model was a significant fit to the data, b = -.004, boot se = .003, boot 95% CI 

[-.01, -.002].   

Frequency of Rehearsal to Reflect on the Event. We again found a mediating role 

for only one of the six specific types of rehearsal: rehearsal to reflect on the event. 

Neuroticism did not predict rehearsal to reflect on the event for pleasant events, b = .009, t 

(411) = .35, p = .72, 95% CI [-.04, .06], although increases in frequency of rehearsal to reflect 

on pleasant events was associated with less fading of positive affect, b = -.04, t (411) = -2.12, 

p = .03, 95% CI [-.08, -.003]. The indirect effect was not significant, b = -.0004, boot se 

= .001, boot 95% CI [-.003, .002]. 

  The now familiar effect emerged for unpleasant events. With increases in neuroticism 

scores, there was a corresponding increase in frequency of rehearsal to reflect for unpleasant 

events, b = .06, t (393) = 2.17, p = .03, 95% CI [.006, .11]. In turn, with increases in the 

frequency of rehearsal to reflect for unpleasant events, there was a corresponding decrease in 

the fading of negative affect, b = -.05, t (393) = -2.15, p = .03, 95% CI [-.10, -.004]. This 

mediation model was a significant fit to the data, b = -.003, boot se = .002, boot 95% CI 

[-.008, -.001].  

Frequency of Reflective Rumination. Study 3 further identified a mediating role for 

frequency of reflective rumination for unpleasant events (but not for pleasant events; see 
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footnotev). With increases in neuroticism scores, there was a corresponding increase in the 

frequency of reflective rumination of unpleasant events, b = .08, t (393) = 3.71, p = .002, 

95% CI [.04, .13]. In turn, with increases in the frequency of reflective rumination of 

unpleasant events, there was a corresponding decrease in the fading of negative affect, b = 

-.11, t (393) = -3.84, p = .001, 95% CI [-.17, -.05]. The mediation model was a significant fit 

to the data, b = -.01, boot se = .004, boot 95% CI [-.01, -.003].  

 Discussion of Study 3  

Study 3 replicated many of the effects seen in the first two studies: frequency of 

overall private rehearsal of unpleasant events mediated the effects of neuroticism on the FAB, 

as did frequency of rehearsal with the aim of reflecting for unpleasant events. Notably, these 

results generalized from the primarily student samples in Studies 1 and 2, to the general 

population sample in Study 3. Interestingly, we did not find any relationship between 

neuroticism and frequency of brooding, in contrast to previous research which suggests that 

neuroticism is particularly linked to the brooding sub-type of rumination (Roelofs et al., 

2008).  In contrast, Study 3 highlighted that the effects of neuroticism upon affect change 

were mediated through the frequency of the reflective subtype of rumination. With increasing 

neuroticism, frequency of reflective rumination over unpleasant events increased, and in turn 

negative affect was retained.  

 

General Discussion 

 As expected, across all three studies, the Fading affect bias emerged: negative affect 

associated with unpleasant events faded in autobiographical memory to a greater extent 

compared to positive affect associated with pleasant events. Thus, we add to the now 

extensive body of literature finding evidence of the FAB (Gibbons et al., 2016; Gibbons et 

al., 2015; Gibbons et al., 2017; Gibbons et al., 2011; Gibbons et al., 2013; Ritchie, Batteson, 
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et al., 2015; Ritchie, Walker, et al., 2015). Across all three studies, the effects of neuroticism 

upon negative affect were mediated via frequency of overall private rehearsal of unpleasant 

events. With increasing neuroticism, there was an increase in overall private rehearsal of 

unpleasant events, which was linked to less fading of negative affect. In studies two and 

three, we further found this effect to be specific to rehearsal with the goal to reflect on the 

event: with increasing neuroticism, there was a corresponding increase in frequency in 

reflective rehearsal of unpleasant events, which was in turn linked to less fading of negative 

affect. Finally, in our final study we found a mediating role for the reflective sub-type of 

rumination. With increasing neuroticism, there was a corresponding increase in reflective 

rumination over unpleasant events, which was in turn linked to less fading of affect. 

Therefore, for the first time in the FAB literature we show that neuroticism, an individual 

difference linked to emotional regulation, impacts on the FAB via the tendency to engage in 

reflective rumination over previously experienced unpleasant events. 

Moderation of the FAB by neuroticism 

We found that the moderation effect of neuroticism upon the FAB (i.e., an interaction 

between event valence and neuroticism scores upon affect change) was inconsistent, 

emerging only in study 2, but not studies 1 and 3. We are not alone in an observation like 

this. Walker et al. (2003) only found a significant interaction between event valence and 

depression in one of the replications reported in their second study (although a general pattern 

across studies did emerge), and Gibbons and Lee (2019) reported a significant effect of 

depression upon the FAB when combining data from studies to create a large sample of 

participants and events. Following this approach, we converted the affect change scores into 

standardized scores, then used these scores in a combined analysis across all three studies. 

We examined if the event valence x neuroticism interaction emerged with a greater sample of 

participants (n = 483) and events (n = 2746). This was indeed the casevi. This immediately 
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suggests that the issue was one of low power in attempting to detect the small effect of the 

event valence x neuroticism interaction. We suggest that future researchers seeking to explore 

individual differences in relation to the FAB aim to recruit a substantial number of 

participants; the results of our combined analysis suggest that a participant sample size of 

approximately 400 might be sufficient to detect small effect sizes such as we observed here.  

Using this combined approach, neuroticism was associated with a smaller FAB, due 

to decreased fading of negative affect (but there were no effects of neuroticism upon positive 

affect fading). This is in line with the conceptualization of neuroticism as being an individual 

difference associated in the main with experience of negative affect (Gross et al., 1998) and 

with deficits in ability to effectively regulate negative emotions (W. Ng & Diener, 2009). 

This also provides further convergent evidence that the FAB emerges as a result of emotional 

regulation processes operating on autobiographical memory (Walker & Skowronski, 2009): 

where there are deficits in emotional regulation ability, the FAB is reduced. We now 

demonstrate this is the case for neuroticism, and it manifested in a smaller FAB due to less 

fading of negative affect.  

The consistent effects of neuroticism upon negative affect, but inconsistent effects of 

neuroticism upon positive affect, are similar to observations made in respect to the FAB in 

depression and anxiety. Previous research has found fairly consistently less fading of 

negative affect in association with depression (Gibbons & Lee, 2019; Walker et al., 2003) 

and anxiety (Gibbons & Lee, 2019; Walker et al., 2014; but see Marsh et al., 2019), but 

effects of these psychological distress variables upon positive affect fading has been less 

consistent. Walker et al. (2003) found more fading of positive affect in association with 

depression, as did Gibbons and Lee (2019) when they combined data from several studies. 

However, these effects have not always been replicated. Depression has also been linked to 

less fading of positive affect (Marsh et al., 2019), as has anxiety (Walker et al., 2014), whilst 
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another study reported that anxiety was unrelated to positive affect fading (Marsh et al., 

2019). Thus, psychological variables that are related to emotional regulation seem to more 

consistently impact on the FAB via less fading of negative affect, whilst effects upon positive 

fading are far less consistent. This has been observed in relation to depression and anxiety, 

and we now demonstrate similar effects with neuroticism. Potentially, the inconsistencies in 

relation to positive affect in the FAB could relate to individual differences in abilities to use 

emotional regulation strategies.  Adaptive emotional regulation includes strategies which 

downregulate negative emotions but also upregulate positive emotions, and individuals can 

vary in their use of these different types of strategies (Gross, 1998b). The extent to which the 

FAB is influenced by psychological variables such as depression, anxiety and neuroticism 

may depend on individual differences in ability to use these strategies, with positive affect 

being particularly impacted on by strategies that upregulate positive affect, such as savoring 

(Bryant, 2003). Although beyond the scope of the current paper, future research could 

investigate the inconsistencies with respect to positive affect further, by measuring or 

manipulating use of a variety of emotional regulation strategies by participants. 

Reflective rumination, neuroticism, and the FAB 

We add to the body of FAB research pointing to rehearsal as an important cognitive 

mechanism underlying the development of the FAB. Rehearsal has been consistently 

implicated in the FAB in studies examining its role as a direct moderator (Ritchie et al., 

2006), and as a mediator of complex interactions with individual differences and event types 

in the FAB (Gibbons et al., 2016; Gibbons et al., 2017). We further show that rehearsal 

frequency of unpleasant events mediated the effects of neuroticism on negative affect fading. 

Evidence is therefore mounting that the FAB occurs, at least partly, as a result of cognitive 

work involved when events are rehearsed.  The FAB is propsed to exist as a result of healthy 

coping mechanisms operating on autobiograhical memory (Walker & Skowronski, 2009), and 
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rehearsal appears to be one of those healthy coping mechanisms.  However, our research (and 

others, such as Ritchie et al., 2006) suggests that the nature of such rehearsal is an important 

predictor of whether rehearsal is indeed adaptive, leading to the FAB, or maladaptive, leading 

to a reduced FAB.  

Concerning the nature of rehearsal and its implications for FAB, we found that 

neuroticism was associated with reflective rumination, which was in turn linked to a reduced 

FAB in terms of less fading of negative affect. This suggests that reflective rumination can be 

maladaptive, in terms of its effects upon negative affect fading.  This interpretation is rooted 

in the FAB literature, which assumes that a reduced or disrupted FAB is indicative of a 

disruption to the self-protective processes in autobiographical memory which act to protect 

the self from being overwhelmed by negative emotions (Walker & Skowronski, 2009). Thus, 

the reduced FAB which has been observed with sub-clinical levels of depression/dysphoria 

(Walker et al., 2003) and anxiety (Walker et al., 2014) is assumed to represent an undesirable 

outcome. Indeed, some research suggests that reflective rumination can be associated with 

negative outcomes. For example, reflective rumination can be positively correlated with 

depression (Rude, Little Maestas, & Neff, 2007), and also longitudinally predicts depression 

(Miranda & Nolen-Hoeksema, 2007). In line with this research, our results could suggest that 

reflective rumination is a maladaptive emotional regulation strategy for individuals with high 

levels of neuroticism, as it is linked to less fading of negative affect, which could then act as a 

risk factor for the later development of dysphoria or depressive symptoms (e.g., Marsh et al., 

2019). 

However, there is an alternative account for our resultsvii. Reflective rumination has 

also been shown to be adaptive, or at least not maladaptive in comparison to the brooding 

sub-type of rumination. For instance, reflective rumination has been related to adaptive 

coping strategies in adolescents, such as problem solving, emotional regulation, acceptance, 
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and positive thinking (Burwell & Shirk, 2007). Further, there is evidence that although 

reflective pondering (theoretically equivalent to reflective rumination) is immediately 

associated with greater depressive symptoms, it is also associated with fewer depressive 

symptoms in the longer term (Treynor et al., 2003). Thus, Nolen-Hoeksema et al. (2008) 

suggest that although reflective rumination can sometimes be linked to greater depressive 

symptoms and negative affect, in the longer term might also lead to a reduction of negative 

affect due to an increase in adaptive coping strategies, such as problem solving.  

Thus, an alternative interpretation of our results is that the link between reflective 

rumination over past experienced unpleasant events, and the retention of negative affect, is 

indicative of a process by which individuals with high levels of neuroticism purposefully 

review and reflect upon past unpleasant events and negative emotions.  Longitudinally, this 

could be linked to an eventual reduction in negative affect, as was observed with reflective 

pondering in individuals with depressive symptoms (Treynor et al., 2003).  These two 

different interpretations of our data are interesting, but we also acknowledge that it is beyond 

the scope of the paper to fully understand which interpretation is more likely. In particular, 

because we did not collect any clinical outcomes such as anxiety, depression, or other 

wellbeing outcomes, we cannot fully speak to them. We encourage future research to employ 

a longitudinal measurement of negative affect, along with wellbeing outcomes, in individuals 

with neuroticism who engage in reflective rumination to tease apart these two interpretations. 

Possibly, it could be that neuroticism influences the nature of reflective rumination.  

Both reflection and brooding are types of self-focus, and self-focus can take two forms: 

experiential versus analytical (Watkins, 2004). Experiential self-focus involves processing 

experiences in the present moment, in a non-evaluative, and non-judgmental way.  Analytical 

self-focus on the other hand, is abstract, associated with reduced problem solving, and 

involves self-evaluation (Watkins & Teasdale, 2004). Notably, if the evaluation element of 
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analytical self-focus is negative in nature, in terms of evaluating the self negatively, this can 

be maladaptive. Even though individuals usually engage in reflective rumination to 

understand meanings and consider implications of unpleasant events, if this is done through a 

negative evaluative lens it will not necessarily be an adaptive process. Potentially, the 

predisposition to experience negative affect which is associated with neuroticism (Gross et 

al., 1998) might make such negative self-evaluation more likely during episodes of reflective 

rumination, which could then lead to the retention of negative affect. Exploring this 

possibility further forms an interesting avenue for future research attention and may provide 

additional explanatory information as to the nature of the relationship between neuroticism 

and reflective rumination.   

Our studies had some limitations that we must acknowledge, along with suggestions 

for future research directions. We firstly caution that our results are not definitive evidence of 

mediation of the effects of neuroticism on the FAB via rehearsal or rumination; all the 

variables in this study were measured and not manipulated,and so the emergence of 

moderation and mediation effects in our analyses only suggest that such models fit the data 

(Spencer, Zanna, & Fong, 2005). Thus, in order to demonstrate causal effects, we urge 

researchers in this area to broaden the methods used. We used a retrospective recall paradigm 

in which participants self-reported frequency of rehearsal using single-item measures, which 

is a typical approach in this research area (Gibbons & Bouldin, 2019; Gibbons et al., 2017). 

Whilst this approach allows plausible associations to be established between individual 

difference measures, cognitive strategies and FAB, future research should build upon the 

robustness of these findings. Firstly, resarchers should move beyond single-item measures of 

rehearsal frequency by developing and validating multiple-item scales of rehearsal. Further, 

researchers in this area have begun to use experimental methods to explore causal 

mechanisms underlying the FAB (Muir, Brown, & Madill, 2015; Skowronski et al., 2004), 
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and we encourage future research to expand this experimental work to better understand the 

causal relationship between individual differences, cognitive and social mechanisms, and the 

FAB. For instance, an interesting future direction could also involve a manipulation of the 

nature of reflective rehearsal, to bolster our speculations about negative self-focus during 

reflective rumination in relation to the retention of negative affect. Further, to extend the 

robustness of findings, future research would also do well to use alternative methods of 

collecting events for inclusion, such as experience sampling or daily diary studies. Finally, 

across all three studies, our samples were biased towards a majority of female participants. 

This is pertinent given that rumination, both brooding and reflection subtypes, have been 

observed more in females than male participants (Johnson & Whisman, 2013). Therefore, we 

encourage researchers to replicate and explore our effects using a study design which ensures 

a random selection of events, along with a diverse and balanced participant sample. This 

would work towards ensuring an unbiased dataset to increase the validity of results.  

In conclusion, across three studies we investigated how neuroticism acts to influence 

a universal phenomenon of autobiographical memory, the differential fading of positive 

versus negative affect associated with everyday events. We provide new insights into the 

unique relationship between neuroticism, private rehearsal and rumination, and 

autobiographical memory. We also highlight that neuroticism can influence the impact that 

reflective rumination has on affective memory; whether the associated retention of negative 

affect in memory linked with reflective rumination represents a maladaptive or adaptive 

emotional process remains an interesting puzzle for future researchers to solve.  
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Figure 1.   

Models tested in Studies 1, 2, and 3: Moderation of Affect Change by Neuroticism (left) and 

Effects of Neuroticism upon Affect Change Mediated Through Rehearsal or Rumination 

Frequency (right) 
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Figure 2. 

 

Mean Affect Change Scores for Pleasant and Unpleasant Events in Relation to Levels of 

Neuroticism (-1 SD, mean, +1 SD) in Study 1. Positive values indicate the intensity of 

emotion decreased from event occurrence to recall and negative values indicate emotion 

increased in intensity. Greater values indicate greater change in emotional intensity. 
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Figure 3. 

 

Mean Affect Change Scores for Pleasant and Unpleasant Events in Relation to Levels of 

Neuroticism (-1 SD, mean, +1 SD) in Study 2. Positive values indicate the intensity of 

emotion decreased from event occurrence to recall and negative values indicate emotion 

increased in intensity. Greater values indicate greater change in emotional intensity. 
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Figure 4. 

 

Mean Affect Change Scores for Pleasant and Unpleasant Events in Relation to Levels of 

Neuroticism (-1 SD, mean, +1 SD) in Study 3. Positive values indicate the intensity of 

emotion decreased from event occurrence to recall and negative values indicate emotion 

increased in intensity. Greater values indicate greater change in emotional intensity. 
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i We were unable to calculate internal consistency for the neuroticism measure in study 1, as the measure was originally 

collected via pen and paper questionnaires which were manually summed to calculate the overall neuroticism score, and 

individual responses for each item were not retained. However, we note that internal consistency for the neuroticism measure 

was satisfactory in studies 2 and 3. 
ii Note, there is a small overlap here with data presented in ([citation removed for peer review]).  Data from the present 

sample of participants forms a subset of the sample reported in that paper. However, here we present new data and analyses 

pertaining to neuroticism and rehearsal that did not appear in our previous paper. 
iii We conducted our analyses on all the different rehearsal types. However, neuroticism scores only predicted the frequency 

of rehearsal to reflect on the event, whilst neuroticism did not predict the frequency of any of the other rehearsal types. For 

clarity and brevity, we only report significant results here. The same applies to study 3. 
iv We felt the remaining two items in the BSRI could not be amended appropriately to refer to individual events, so we did 

not include them in our measure of brooding: ‘I am thinking: Why do I have problems other people don’t have?’ and ‘It is 

hard for me to shut off negative thoughts about myself’. 
v All effects for pleasant events were non-significant, as were all effects involving overall rumination and brooding: 

Neuroticism did not predict frequency of overall rumination of pleasant events, b = .05, t( 411) = .86, p = .38, 95% CI 

[-.07, .19], or frequency of brooding of pleasant events, b = .04, t (411) = 1.22, p = .22, 95% CI [-.02, .12] or frequency of 

reflective rumination of pleasant events, b = .03, t (411) = 1.28, p = .19, 95% CI [-.01, .09].  Frequency of overall rumination 

did not predict fading of pleasant affect, b = -.006, t (411) = -.76, p = .44, 95% CI [-.02, .009], and nor did frequency of 

brooding, b = -.01, t (411) = -.78, p = .43, 95% CI [-.03, .01], or frequency of reflective rumination, b = -.02, t (411) = -1.14, 

p = .25, 95% CI [-.06, .01]. Neuroticism did predict greater frequency of overall rumination over unpleasant events, b = .12, t 

(393) = 3.29, p = .001, 95% CI [.05, .19] and greater frequency of brooding over unpleasant events, b = .13, t (393) = 5.00, 

p<.001, 95% CI [.08, .19], but overall rumination frequency did not predict negative affect, b = -.01, t (393) = -.90, p = .36, 

95% CI [-.05, .02] and brooding frequency also did not predict negative affect, b = -.04, t (393) = -1.69, p = .09, 95% CI 

[-.09, .007].  All indirect effects of overall rumination and brooding frequency were non-significant.  
vi The main effect of neuroticism upon affect change was not significant, b = -.006, se = .008, t (2746) = -.85, p = .38, 95% 

CI [-.02, -.008], but there was an interaction between event valence and neuroticism in predicting affect change, b = -.03, se 

= .01, t (2746) = -3.00, p = .003, 95% CI [-.05, -.01], R2change = .003, F (1, 2742) = 9.02, p = .003. Neuroticism did not 

predict the fading of positive affect, b = -.007, t (1385) = -1.07, p = .28, but did predict less fading of negative affect, b = 

-.04, t (1357) = -4.34, p<.001. 
vii We thank an anonymous reviewer for prompting us to consider our results in this way. 
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