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Abstract 

Background: Memory-related emotion-regulation is the emotion-regulation strategies employed in 

response to the retrieval of specific autobiographical memories. We propose that memory-related 

emotion-regulation may facilitate the link between a memory’s centrality to an individual’s identity 

and internalizing symptoms as identified in previous work.  

Method: In two studies (Ns = 229 and 199), Amazon MTurk workers reported the use of five 

emotion regulation strategies in relation to recent memories that were judged to be either highly 

central or less central to their identity. Further, participants completed different measures of 

depression and anxiety symptoms. 

Results: Across both studies, high-centrality memories were associated with greater employment of 

emotion regulation strategies than low-centrality memories. Brooding over high-centrality 

memories (but not low-centrality memories) predicted depressive symptoms. For anxiety, in Study 

1, emotion regulation for both high- and low-centrality memories was associated with higher 

generalized anxiety disorder symptoms (i.e., worry). In Study 2, emotion regulation of high-

centrality memories (but not low-centrality memories) predicted fear and panic symptoms.  

Conclusions: Highly central memories were associated with a distinct emotional experience and 

emotion regulation strategies.  Brooding, when remembering highly central events, was robustly 

associated with all types of internalizing symptoms. Other emotion regulation strategies showed 

less consistent patterns, and emotion regulation for low centrality memories was related only to 

worry. Overall, the findings underscore the importance that memory centrality has for 

understanding emotion regulation when experiencing elevated depressive and anxiety symptoms. 

 
Keywords: anxiety, depression, internalizing, event centrality, emotion regulation, 
autobiographical memory, life events, appraisal 
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Memory-Related Emotion Regulation and its Relation to Internalizing Symptoms 

Autobiographical memory and emotion regulation have both attracted extensive empirical 

research within the context of psychopathology, especially regarding depression, anxiety, and 

trauma symptoms (e.g., Aldao, Nolen-Hoeksema, Schewizer, 2010; Bird, Mansell, Dickens, & Tai, 

2013; Matos, Pinto-Gouveia, & Duarte, 2012; Rubins, Boals, & Berntsen, 2008; Shapero, 

Abramson, & Alloy, 2016). The relation between autobiographical memory and emotion regulation 

is an important line of research to pursue as increasing evidence suggests that individuals with 

elevated depressive symptoms have disrupted emotion regulatory processes, when retrieving both 

positive and negative memories (e.g., Del Palacio-Gonzalez, Berntsen, & Watson, 2017; Chen, 

Takahashi, & Yang, 2015; Joormann, Siemer & Gotlib, 2007; Joorman & Vanderlind, 2014; Wisco 

& Nolen-Hoeksema, 2010). The relationship between autobiographical memory and internalizing 

symptoms and disorders has been studied extensively in the form of intrusive memories (Marks, 

Frankin, & Zoellner, 2018) and overgeneral memories (Sumner, Griffith, & Mineka, 2010). In 

contrast, here we examine autobiographical memory and internalizing symptoms, attending to the 

meaning that the memories have for an individual.  

Various memory characteristics may be implicated in emotion dysregulation upon memory 

retrieval. We propose that one of such memory characteristics is the degree to which a personally 

experienced event is appraised as central for an individual’s identity and life story (Berntsen & 

Rubin, 2006; Gehrt, Berntsen, Hoyle, & Rubin, 2018). Highly central events refer to events that are 

perceived as anchors to an individual’s identity, that become a reference point for everyday 

inferences, and that are seen as a turning point in the life story of an individual (Berntsen & Rubin, 

2006; 2007). In contrast, less central events do not stand out as a reference to define one’s identity 

or to be an important part of the life story. There is robust evidence that event centrality is only 
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weakly associated with severity of an event (e.g., whether it involved life danger) and more strongly 

associated with the subjective emotional response to the event (Gehrt et al., 2018). 

A recent study found that the employment of emotional regulation strategies in response to 

memory retrieval varied according to the centrality of the retrieved memories, and that the use of 

such strategies for highly central memories, but not low-centrality memories, was positively related 

to depressive symptom severity (Del Palacio-Gonzalez & Berntsen, 2018). In that study, 

participants first identified recent personally experienced life events. Later, they nominated the least 

and most central events and indicated to what extent they engaged in various emotion regulation 

strategies when remembering each event. Participants rated the memories of low and high-centrality 

events across other characteristics as well. Relative to low-centrality memories, memories of highly 

central events were associated with greater use of brooding, reflection, memory suppression, 

reappraisal, and expressive suppression. However, only brooding and expressive suppression 

employed in connection with high-centrality memories were uniquely associated with increased 

depressive symptoms. In contrast, none of the strategies employed in connection with low-centrality 

events were related to depressive symptoms. Furthermore, the effects of memory centrality were 

independent of event valence, thus suggesting that emotion regulation employed in response to 

highly central memories was related to symptom severity, independently of the emotional valence 

of the memories. 

Based on these initial findings, we introduce the concept of memory-related emotion 

regulation to refer to the emotion regulation strategies employed upon retrieving specific personal 

memories. The concept of memory-related emotion regulation has the potential of expanding and 

integrating current models of dynamic emotion regulation (Aldao, Sheppes, & Gross, 2015; 

Bonanno & Burton, 2013), as well as prominent cognitive models of depression and anxiety (Beck 

& Haigh, 2014). Specifically, Del Palacio-Gonzalez and Berntsen’s (2018) findings suggest that the 
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appraisal for low or high memory centrality formed different internal contexts that resulted in a 

differentiated use of a selection of emotion regulation strategies. Unlike trait-like emotion 

regulation patterns, memory-related emotion regulation refers to the use of emotion-regulation upon 

retrieving concrete autobiographical recollections, and varies within individuals depending on 

memory characteristics and the retrieval context. 

 Further, the construct of memory-related emotion regulation may provide a connection point 

between schema-based models of psychopathology, such as Beck’s definition of self-schemas 

(Beck & Haigh, 2014), and failure to repair negative mood upon positive memory retrieval in 

clinical depression (Joormann et al., 2007; Joormann & Vanderlind, 2014, for a review). 

Potentially, such findings may be explained by notions from both event centrality models in 

autobiographical memory research (Berntsen & Rubin, 2006), and Beck’s definition of self-

schemas (Beck & Haigh, 2014). According to these perspectives, highly central events and highly 

self-referential information, respectively, may taint how new experiences are interpreted, and may 

more likely activate other cognitive and affective biases implicated in psychopathology (Beck & 

Haigh, 2014).  

In line with such notions, Del Palacio-Gonzalez and Berntsen’s (2018) findings showed that 

the retrieval of autobiographical memories of high centrality was related to maladaptive emotion 

regulation, particularly brooding, and this in turn was related to elevated depressive symptoms. 

Further, brooding over highly central memories was at least partly independent from memory 

valence, thus raising the possibility that the magnified relationship between highly self-relevant 

information and emotion regulation during depression is not unique to negative memories.  

The Present Studies 

First, we wanted to replicate previous findings (Del Palacio-Gonzalez & Berntsen, 2018) 

regarding (1) the differences in emotion regulation for low-centrality memories (LCM) and high-
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centrality memories (HCM), and (2) the unique relationship between maladaptive emotion 

regulation upon retrieving highly central memories and higher depressive symptom severity (but 

non-significant or weaker relationship for low-centrality memories). 

Second, extending Del Palacio-Gonzalez and Berntsen (2018), we sought to examine these 

relationships in the context of anxiety symptoms. However, the examination of the relation between 

memory-related emotion regulation and anxiety symptoms was largely exploratory in the present 

study. We considered different possibilities. First, regarding the role of memory centrality, we 

considered that emotion regulation related to highly central memories would be a stronger predictor 

of anxiety severity compared to low-centrality memories, like in the case with depression. However, 

we also considered possible that the effect of memory centrality could vary depending on the 

specific group of anxiety symptoms assessed. To examine these possibilities, we conducted two 

studies, each assessing a different type of anxiety symptoms -in addition to depressive symptoms. In 

Study 1, we focused on GAD symptoms, such as worries, whereas in Study 2, we focused on 

symptoms common to many anxiety disorders, such as fear, panic, and body symptoms.  

Regarding the emotion regulation strategies, based on the trans-diagnostic nature of 

difficulties with trait-like emotion regulation within internalizing disorders (Aldao et al., 2016; 

Mennin et al., 2007; Plate, Aldao, Quintero, & Mennin, 2016), we expected the relationship 

between memory-related emotion regulation and anxiety to be comparable (but not identical) to that 

of depressive symptoms. Typically, a greater use of strategies such as rumination, thought 

suppression, and expressive suppression is related to higher depressive and anxiety symptoms, 

concurrently and prospectively (Aldao & Nolen-Hoeksema, 2010; Bird et al., 2013). Thus, from this 

perspective, we considered that memory-related emotion regulation could predict depressive and 

anxiety symptoms similarly, but did not formulate hypotheses for specific emotion regulation 

strategies. 
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In both studies, we treated memory centrality and event valence separately given the 

possibility that each of these variables may have an independent relationship with internalizing 

symptom severity as outlined above. 

Study 1 

 GAD is characterized by increased worries. According to the avoidance model of worry, 

worry serves as a shield for more distressing thoughts and thus it may also prevent the person from 

experiencing high arousal (Borkovec, Alcaine, & Behar, 2005). Like other anxiety disorders, GAD 

is related to biases in information processing and emotion-regulation (Roemer, Lee, Salters-

Pedneault, Erisman, Orsillo, & Mennin, 2009). Still, regarding memory specifically, there is no 

consensus for a bias to retrieve negative information (threat or danger) in GAD (Coles & Heimberg, 

2002).  

We only found two studies on autobiographical memory and GAD patients (Burke & 

Matthews, 1992) or an analogous sample (i.e., high worriers) (Finnbogadoottir & Berntsen, 2011). 

In the first study, when GAD patients were cued in the lab with neutral words, they retrieved more 

personal memories that were nerve provoking compared to the controls (Burke & Matthews, 1992). 

However, the intensity of their nervousness was not greater compared with the control group. This 

finding is consistent with broader conceptualizations of GAD in which patients report worries 

related to a greater range of topics than controls, including daily hassles and health (Craske, Rapee, 

Jackel, & Barlow, 1989; Vasey & Borkovec, 1992), but not heightened arousal (Barkovec et al., 

2005).  

In a study with low and high-worriers, in which participants recorded daily memories and 

emotional reactions to them in a structured diary, there were no group differences neither in 

emotional intensity nor in the overall valence of the memories reported (Finnbogadoottir & 

Berntsen, 2011). However, high worriers reported appraising their everyday memories as less 
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central and less important to their life story than low worriers. In the same study, a tendency for 

reporting low-centrality memories was in turn related to low emotional intensity. The authors 

suggested that this pattern of centrality appraisals and emotionality reflected the cognitive and 

experiential avoidance typical of GAD (Borkovec et al., 2005; Borkovec & Roemer, 1995; Roemer, 

Salters, Raffa, & Orsillo, 2005), so that by retrieving less central memories, high worriers may 

avoid intense emotions triggered by more important memories.  

Tentatively, the above findings suggest that individuals with elevated GAD symptoms may 

show broad emotion regulation deficits, such as cognitive avoidance in response to everyday 

autobiographical memories (Finnbogadoottir & Berntsen, 2011).  

Method 

Participants 

Data from 229 Amazon MTurk workers were analyzed.1 In order to increase the reliability 

of the data collected, an a-priori criterion for inclusion in data analyses was that individuals needed 

to spend at least eight minutes answering the survey. Of the initial 246 participants who met the 

inclusion criterion, seven (2.8%) did not pass the attention-check question “If you are reading this 

item attentively, select the option ‘Once an hour or more’”), and 10 (4%) did not follow the 

instructions of the checklist, thus, leaving data from 229. The demographic data as well as self-

reported mental health information is presented in Table 1. 

Materials 

The mean, SDs, and Cronbach’s alpha for the included scales are found in Table 1. 

Depressive and GAD symptoms. The Beck Depression Inventory – II (BDI-II; Beck et al., 

1996), and the GAD-7 (Spitzer, Kroenke, Williams, & Löwe, 2006), were employed to assess 

depressive and GAD symptoms, respectively. The BDI-II is the gold standard self-report 

questionnaire to assess behaviors, attitudes, and feelings that characterize depression within the last 
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two weeks. It consists of 21 symptom items. Scores of 0-13 indicate minimal symptoms, 14-19 mild 

depressive symptoms, 20-28 moderate, and 29-63 severe symptoms (Beck et al., 1996). 

The GAD-7 is a self-report questionnaire assessing symptoms of generalized anxiety 

disorder (GAD) over the prior two weeks. The seven items are answered in a Likert scale ranging 

from 0 (Not at all) to 3 (Nearly every day). The total score ranges from 0 to 21. Scores of 0-4 

represent minimal GAD symptom severity, 5-9 mild symptom severity, 10-14 moderate symptom 

severity, and 15-21 severe symptoms (Spitzer et al., 2006).  

Trait-like emotion regulation. We employed the same self-report questionnaires as in Del 

Palacio-Gonzalez and Berntsen (2018) to assess five different trait-like emotion regulation 

strategies. The Ruminative Response Scale (RRS; Nolen-Hoeksema, Larson, Grayson, 1999), a 22-

item questionnaire, was employed to assess general tendencies to reflect (e.g., “Go away by 

yourself and think about why you feel this way) and to brood (e.g., “Think ‘Why can’t I get 

going?’”) when experiencing low mood (Treynor, et al., 2003). Response options are given in a 

four-point Likert scale going from 1 = Almost Never to 4 = Almost Always. The RRS’s stability over 

a one-year period is adequate (.60 and .67 for Brooding and Reflection, respectively) (Treynor et 

al., 2003).  

The Emotion Regulation Questionnaire (ERQ; Gross & John, 2003), a 10-item self-report 

questionnaire, was included to assess a general tendency to engage in two emotion-regulation 

strategies, cognitive reappraisal (e.g., “When I’m faced with a stressful situation, I make myself 

think about it in a way that that helps me stay calm”) and expressive suppression (e.g., “I control 

my emotions by not expressing them”). Each item is rated on a seven-point Likert scale going from 

1= Strongly Disagree to 7 = Strongly Agree.  

Lastly, the White Bear Suppression Inventory (WBSI; Wegner & Zanakos, 1994) was 

employed as a measure of thought suppression. This 15-item self-report measures the tendency for 
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suppressing and avoiding thoughts (e.g., “There are things that I try not to think about”). Item 

responses are on a five-point Likert scale going from 1 = Strongly Disagree to 5 = Strongly Agree. 

The inventory’s test re-test reliability for a 12-week interval is high (r = .80).  

Recent life events. The checklist of recent life events employed in Study 1 was similar to 

that of Del Palacio-Gonzalez and Berntsen (2018) with only minor variations. The checklist 

included 37 categories of stressful events frequently experienced by young adults (see Table 1SM 

of the online supplementary materials). For completing the checklist, participants were first 

instructed to mark all events from the list that they experienced in the prior six months.  In the case 

that none or only one event was endorsed, participants had the option to add one or two “other” 

events that they considered important for their identity and were not included in the list. Second, 

participants rated the valence (from -2= Very Negative to +2 = Very Positive) of each event 

endorsed. Third, from the endorsed events, participants selected the event that was most central 

(HCE) and least central (LCE) for their identity and life story. Thus, the nomination of HCEs and 

LCEs was done by each participant on the basis of their self-generated list of events. It was later 

verified by the scores of the Centrality of Event Scale, answered by the participant for the selected 

memories. Once the two events were identified, a series of questions on centrality and emotional 

responses to the events’ memories were rated for each of the two self-selected events. 

Event centrality. The seven-item Centrality of Event Scale (CES; Berntsen & Rubin, 2006) 

was employed for assessing how central the selected events were to a person’s identity and life 

story. Items are rated on a five-point scale (1 = totally disagree; 5 = totally agree). In the current 

study, the original instructions were slightly re-worded to direct participants to complete one CES 

for the high-centrality memory (HCM) and another for the low-centrality memory (LCM).  

Emotional responses to memories and other memory characteristics. The emotional 

responses to HCMs and LCMs were assessed with questions on emotional intensity and emotion 
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regulation. For emotional intensity, participants answered the following: How intense are your 

emotions when memories of “HCE/LCE” come to mind? Then participants rated negative emotions 

and positive emotions on a scale from 1 = Not at all to 5 = A great deal. We employed the same 

items as Del Palacio-Gonzalez and Berntsen (2018) to assess memory-related emotion regulation: 

After memories of “HCE/LCE” come to mind how much do you do any of the following? I think: 

"Why do I always react this way?"(brooding);  I try not to think about it (thought/memory 

suppression), I analyze the memory to understand my feelings (reflection), I change the way I was 

thinking about the situation (reappraisal),  and I control my emotion by not expressing it (expressive 

suppression). Each emotion regulation item was rated 1 = Not at all to 5 = A great deal. The items 

were taken and slightly adjusted for the context of memory retrieval from the ERQ, the RRS, and 

the WBSI listed above. The selected items possessed high face validity of the corresponding 

strategy, and a high factor loading (> .59) in their corresponding factor in previous validity studies 

(Gross & John, 2003; Treynor et al., 2003; Wegner & Zanakos, 1994). 

Lastly, participants also responded to the following questions for each event: How many 

months ago did “HCE/LCE” happen? (age of event), When this event took place, how stressful was 

it for you? (stressfulness; 1 = Not at all to 5= A great deal), and How often do you have 

spontaneous memories of this event? (frequency; 1 = Very rarely to 5 = Extremely often). Table 2 

presents the descriptive statistics for the events and memories endorsed in Study 1.  

Procedure 

We employed the procedure described in Del Palacio-Gonzalez and Berntsen (2018) for 

their cross-sectional study, except that we recruited Amazon MTurk workers instead of university 

students. Previous studies support the reliability of employing Amazon MTurk workers for 

psychological research (Buhrmester, Talaifar & Gosling, 2018). The study was presented as a study 

on recent life events and psychological well-being. Interested participants were re-directed to a 
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secure survey developed on Qualtrics, where they completed an electronic informed consent. Then, 

they completed the self-report questionnaires listed above as part of a larger survey (additional data 

collected are reported elsewhere (Del Palacio-Gonzalez & Berntsen, 2019; Study 1). Participants 

were compensated with $1.4 for their participation. All procedures were in compliance with 

international research ethics standards. 

Data Analysis Strategy 

We followed the same strategy as in Del Palacio-Gonzalez and Berntsen’s (2018) cross-

sectional analyses, in order to replicate findings from this study. In a first set of analyses, we 

contrasted the measures of emotion regulation for high vs. low-centrality memories via paired t-

tests. We expected that HCMs would be related to greater use of emotion regulation strategies in 

general compared to LCMs. A second set of analyses were conducted to examine the relationship 

between depressive symptoms and memory-related emotion regulation. We conducted multiple 

hierarchical regression analyses with depressive symptoms as dependent variable in both Study 1 

and Study 2. In Step 1 of the regression, sex was controlled for, as women tend to report more 

internalizing symptoms. We expected that negative valence and memories scoring more highly in 

centrality would explain variance in depressive symptoms, and so these variables were entered in 

Step 2. Our main interest was in Step 3, where we entered memory-specific emotion regulation 

variables. We expected to replicate the finding that emotion regulation associated to highly central 

memories would predict unique variance in depressive symptoms, whereas emotion regulation for 

low-centrality memories would not be significantly related or to lesser extent. 

Further, we conducted exploratory analyses to predict anxiety symptoms and extend 

previous work (GAD symptoms in Study 1, and fear and panic in Study 2). The regression models 

followed the same logic as for depression, and our main focus was again in Step 3. We expected 

that emotion regulation related to highly central memories would be related to anxiety severity, but 
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did not have specific hypotheses for neither low-centrality memories or specific emotion regulation 

strategies. 

Lastly, supplementary regression models were conducted to examine the contribution of 

memory-related emotion regulation relative to selected trait-like emotion regulation strategies. 

These analyses are presented in a summarized fashion. Tolerance and variance inflation factor 

parameters did not suggest multicollinearity in any of the regression models conducted.  

Results  

Characteristics of Events and Memories 

Participants reported 906 events in total. Table 1SM of the online supplementary materials 

shows the frequency of events nominated as high and low in centrality. There were various 

significant differences between high and low centrality events and memories. First, as expected, 

events nominated as LCE scored significantly lower than HCE in centrality (CES scores). HCEs 

were more stressful than LCEs when they took place, however, the overall valence of all endorsed 

events was slightly positive. HCEs and LCEs were not different in age and overall valence. Table 2 

includes the descriptive statistics of the events. 

Regarding memories, HCMs were rated as more frequent than LCMs. HCMs were rated as 

triggering more intense negative emotions than LCMs, but not more intense positive emotions (p = 

.19) upon retrieval.  All the emotion regulation strategies (brooding, memory suppression, 

reflection, expressive suppression, and reappraisal) were employed to a significantly greater extent 

when retrieving HCMs compared with LCMs, t(220-228) > 2.20, ps < .05, as shown in Figure 1.  

Symptom Severity and Bivariate Correlations 

Participants scored in the mild range for both depressive and GAD symptoms (see Table 1). 

Fifty-seven percent of the participants (n =130) were in the non-clinical range, BDI ≤ 13; 16% (n = 

37) in the mild range, BDI = 14-20; 10% (n =24) in the moderate range, BDI = 20-28; and 17% (n = 
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38) in the severe range, BDI ≥ 29. Regarding GAD, 47% (n =108) were in the non-clinical range, 

GAD-7 ≤ 4; 27% (n = 62) in the mild range, GAD-7 = 5 to 9; 15% (n = 34) in the moderate range, 

GAD-7 = 10 to 14; and 11% (n = 25) in the severe range, GAD-7  ≥ 15.  

Table 2SM (online supplementary materials) shows simple correlations between depressive 

and GAD symptoms and event and memory-related measures. The two symptom groups correlated 

similarly with ratings of memory characteristics. 

Prediction of Depressive Symptoms 

The model predicting depressive symptoms was significant by accounting for 49% of the 

BDI-II variance F(15, 200) = 12.94, R = .70, p < .001 (see Table 3). Step 1 (sex) was not 

significant. In Step 2, higher HCE centrality score, as well as lower positive valence of both HCEs 

and LCEs predicted higher depressive symptoms. In Step 3, higher HCM-Brooding and lower 

HCM-Reappraisal uniquely predicted higher depressive symptoms. As expected, the LCM emotion 

regulation strategies were all non-significant (ps > .08).  

Prediction of Generalized Anxiety Disorder Symptoms 

The model predicting GAD symptoms was significant, accounting for 48% of the variance, 

F(15, 200) = 12.40, R = .69, p <.001 (see Table 3). In Step 1, sex (being a women) was marginally 

significant (p = .050). In Step 2, higher HCE centrality score, and lower positive valence ratings for 

HCMs and LCMs predicted higher GAD symptoms. In Step 3, the final model, both greater HCM-

Brooding and HCM-Reflection predicted higher GAD symptoms. In addition, greater LCM-

Memory Suppression predicted higher GAD symptoms. 

Supplementary Analyses: Trait vs. Memory-Related Emotion Regulation 

Depression. A follow-up regression analysis was conducted to disentangle the role of trait-

like brooding (RRS Brooding) and HCM-Brooding, respectively. The final model was significant, 

F(5, 221) = 69.29, R2 = .61, p < .001. Brooding over memories highly central to identity explained 
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variance in addition to trait-like brooding, and event valence. A similar model was conducted for 

trait- and memory reappraisal, F(5, 221) = 20.44, R2 = .32, p < .001. HCM-Reappraisal predicted 

depression after accounting for ERQ Reappraisal (trait). 

Anxiety. Additional models were conducted, each controlling for the trait variants (i.e., 

RRS-Brooding, RRS-Reflection, and WBSI thought suppression) of the specific memory-related 

emotion regulation strategies that predicted GAD symptoms. In the brooding model, F(5, 221) = 

57.94, R2 = .57, p < .001, both greater RRS-Brooding, and higher HCM-Brooding predicted 

elevated GAD symptoms. Likewise, in the reflection model, F(5, 220) = 36.32, R2= .45, p < .001, 

higher RRS-Reflection and higher HCM-Reflection were significant predictors of elevated GAD 

symptoms. Lastly, in the memory suppression model, F(5, 216) = 37.40, R2= .46, p < .001, higher 

WBSI thought suppression scores and higher LCM-Memory suppression were significant predictors 

of GAD symptoms.  

In sum, the results suggested that memory-related emotion regulation contributed to the 

variance of GAD symptoms. However, unlike the case for depressive symptoms, this effect was not 

restricted to HCMs.  

Discussion 

Study 1 findings largely replicated the findings by Del Palacio-Gonzalez and Berntsen 

(2018) by suggesting an increased employment of all the emotion regulation strategies assessed 

(brooding, reflection, expressive suppression, reappraisal, and memory suppression) when 

remembering HCMs compared with LCMs. We also replicated the findings regarding the unique 

relationship between brooding over HCMs and depressive symptoms. We found further support for 

our hypotheses regarding the role of highly central memories inasmuch lower use of reappraisal 

when remembering highly central events was related to more depressive symptoms, too. 
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However, we did not replicate the relationship between HCM-Expressive Suppression and 

depressive symptoms found by del Palacio-Gonzalez and Bentsen (2018), suggesting that this 

relation is less robust, and/or that differences between the present sample and the sample of 

university students examined in Del Palacio-Gonzalez and Berntsen (2018) affected the findings.  

We found that HCM-Brooding also predicted higher GAD symptoms. However, in addition, 

both HCM-Reflection and LCM-Memory suppression predicted higher GAD symptoms. These 

findings agree with the tentative assumption that memory-related emotion regulation in response to 

both low- and high-centrality memories would be related to GAD symptoms. However, some of the 

effects were small and the outcome of exploratory analyses, and thus, should be taken with caution.  

While we replicated the findings concerning the higher emotion regulation efforts upon 

retrieval of HCMs relative to LCMs, we found minor inconsistencies regarding the specific emotion 

regulation strategies related to depressive symptoms (e.g., HCM-expressive suppression showed no 

effect in the present study). Therefore, in Study 2, we examine the robustness of Study 1 findings 

concerning the relationship between HCM-related emotion regulation and depressive symptoms by 

employing a different depression measure, the Depression, Anxiety, and Stress Scales-21 (DASS-

21; Lovibond & Lovibond, 1995). With the DASS-21 we also tap into a different group of anxiety 

symptoms focused on fear, panic, and body symptoms. These types of symptoms are common 

across various types of anxiety disorders and center on somatic experiences. However, these 

symptoms are in contrast with GAD symptoms (Study 1), which are characterized by worries, and 

thus may be deemed as cognitive. Thus, in Study 2, we explore the relationship between memory-

related emotion regulation, centrality, and fear and panic symptoms.  

Study 2 

There are few published studies assessing event centrality and common anxiety symptoms, 

such as fear and panic (Matos, Pinto-Gouveia, & Duarte, 2012; Matos, Pinto-Gouveia, & Gomes, 
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2010; Pinto-Gouveia & Matos, 2011). These studies have found small to moderate correlations 

between the centrality of negative events and the non-specific anxiety as assessed by the DASS-21. 

Further, in these studies the relationship pattern between centrality and fear and panic symptoms 

was remarkably similar to that of centrality and depressive symptoms. These previous findings led 

us to expect many similarities in how memory-related emotion regulation related to both depression 

and feelings of fear and panic. Specifically, we expected HCM-brooding to be related to both higher 

fear and panic symptoms, and depressive symptoms. We did not formulate specific hypotheses for 

other emotion-regulation strategies in response to neither HCMs or LCMs in relation to this group 

of anxiety symptoms.  

Method 

Participants 

Data from 199 Amazon MTurk workers. Following the same data preparation described in 

Study 1, 210 participants met the inclusion criterion for the minimum eight-minutes spent in the 

survey. Of these, four participants (1.9%) did not pass the attention check, and seven (3%) did not 

follow the survey instructions (e.g., rated the valence for events that they did not check as having 

happened to them, thus suggesting random responses). Thus, the final sample consisted of 199 

young adults. The demographic data as well as self-reported mental health information are 

presented in Table 1. 

Materials 

The mean, SDs, and Cronbach’s alpha for the included scales are found in Table 1. 

Depressive and anxiety symptoms. The Depression, Anxiety, and Stress Scales-21 (DASS-

21; Lovibond & Lovibond, 1995) was employed as a self-report questionnaire assessing symptoms 

of depression, anxiety, and stress experienced during the previous week. The questionnaire was 

given in full, however, only the anxiety and depression subscales were of relevance for the present 
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study. The anxiety scale assesses fear and panic symptoms (e.g., I was aware of dryness of my 

mouth; I felt scared without any good reason). The depression scale captures low mood and 

negative interpretations (e.g., life is meaningless; I couldn’t seem to experience any positive feeling 

at all). The 21-item version (seven items per scale) possesses good psychometric properties with 

non-clinical populations (Sinclair, et al., 2012). Response items range from 0 = Did not apply to me 

at all to 3 = Applied to me very much, or most of the time.  

Trait-like emotion regulation. See Study 1.  

Recent life events, centrality, and emotional responses to memories. The number and 

type of recent events were reported employing the same event checklist as in Del Palacio-Gonzalez 

and Berntsen (2018). Event centrality and memory-related emotion regulation were assessed as in 

Study 1.  

Procedure and Data Analysis.  

 See Study 1. 

Results 

Characteristics of Events and Memories 

Participants reported 752 events in total. See Table 3SM of the online supplementary 

materials for the frequency of each event, as well as HCEs and LCEs. HCEs were rated as more 

stressful when they took place than LCEs, however, the overall valence of HCE and LCE events 

was not statistically different. Memories of HCEs were reported as coming to mind more frequently 

than memories of LCEs. Events were not different regarding their age. (See Tables 1 and 2). 

HCMs were rated as more negatively intense than LCMs, but not different in positive 

intensity. When memories of HCEs were brought to mind, individuals reported employing 

significantly greater reflection, expressive suppression, and reappraisal relative to LCMs, t(189-

193) > 2.45, ps < .05, as shown in Figure 1. Unlike Study 1, however, there were no significant 
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differences in the employment of brooding and memory suppression between low- and high-

centrality memories, ps > .05. With few exceptions, the findings largely replicated the findings from 

Study 1 concerning event and memory characteristics. 

Symptom Severity and Bivariate Correlations 

The severity of both depressive and non-specific anxiety symptoms were comparable or 

slightly higher than other non-clinical American samples (e.g., Sinclair, et al., 2012). The 

correlations between depressive and non-specific anxiety symptoms with various event and memory 

characteristics was very similar (see Table 4SM of Supplementary Materials). 

Prediction of Depressive Symptoms 

The model predicting depressive symptoms (DASS-D) was significant, F(12, 167) = 5.04, 

R= .52, p < .001, accounting for 27% of the variance (see Table 4). Step 1 (sex) was not significant. 

In Step 2, lower positive HCE valence predicted higher depressive symptoms. Step 3, where the 

memory-related emotion regulation was added, was significant. In this last model, lower positive 

HCE valence remained as a significant predictor. In addition, greater HCM-Brooding and HCM-

Memory Suppression significantly predicted higher depressive symptoms. The other HCM emotion 

regulation strategies were not significant. None of the LCM emotion regulation strategies 

significantly predicted depressive symptoms. 

Prediction of Fear and Panic Symptoms 

The final model predicting DASS-Anxiety was significant by accounting for 28% of the 

variance, F(11, 169) = 5.87, R= .52, p <.001 (see Table 4). Step 1 (sex) was not significant. In Step 

2, lower positive HCE valence, and higher LCE centrality score predicted higher non-specific 

anxiety symptoms. In Step 3, the final model, greater HCM-Brooding and HCM-Memory 

Suppression predicted higher non-specific anxiety symptoms. The other HCM emotion regulation 
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strategies were not significant. None of the LCM emotion regulation strategies predicted non-

specific anxiety symptoms.  

Supplementary Analyses: Trait vs. Memory-Related Emotion Regulation 

 Depression. Analyses were conducted to determine whether HCM-Brooding and HCM-

Memory Suppression explained variance beyond their trait-like counterparts (RRS Brooding and 

WBSI, respectively). The brooding model was significant, F(5, 192) = 21.11, R2 = .35, p < .001. 

Both higher RRS-Brooding and higher HCM-Brooding, predicted higher depressive symptoms.  

The memory suppression model was also significant, F(5, 189) = 15.07, R2 = .20, p < .001. 

Higher WBSI, but not HCM-Memory Suppression explained unique variance. In sum, higher HCE-

Brooding and HCE-Memory Suppression were both related to higher depressive symptoms beyond 

event valence, however, only HCE-Brooding explained variance beyond its trait-like counterpart.  

Fear and Panic. Two models were conducted, one controlling for RRS-Brooding and 

another for WBSI. The brooding model was significant, F(5, 192) = 17.19, R2= .31, p < .001. Both 

greater RRS-Brooding and HCM-Brooding, predicted higher fear and panic symptoms. Similarly, in 

the model assessing memory suppression, F(5, 189) = 9.34, R2= .20, p < .001, both greater WBSI 

scores, and greater HCM-Memory Suppression, predicted elevated fear and panic symptoms. Thus, 

for this type of symptoms, brooding and memory suppression, both in their trait-like and memory 

variants (for high centrality events), were related to higher anxiety symptoms. 

Discussion 

Overall, the results from Study 2 indicated that the strategies employed to regulate emotions 

of highly central memories predicted depressive and fear and panic symptoms beyond event valence 

and trait-like emotion regulation. Specifically, higher HCM-Brooding predicted both higher 

depression and fear and panic, whereas higher HCM-Memory Suppression predicted higher fear 

and panic symptoms. The findings regarding depressive symptoms from both Del Palacio-Gonzalez 
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and Berntsen (2018) and Study 1 were largely replicated in Study 2. However, there were also some 

inconsistencies. In Study 2, HCM-Expressive suppression was not related to depressive symptoms 

in contrast to Del Palacio-Gonzalez and Berntsen (2018), but consistent with Study 1. In addition, 

HCM-Memory Suppression was a significant predictor of depression in Study 2, but not in Study 1 

or in Del Palacio-Gonzalez and Berntsen (2018). The inconsistencies with HCM-Expressive 

suppression cannot be entirely attributed to the use of different self-report measures of depression as 

Study 1 employed the same measure as Del Palacio-Gonzalez and Berntsen (2018). Having said 

that, it is still possible that the different content tapped by the DASS-21 (i.e., focused on difficulties 

with positive emotion and negative self-worth) and the BDI-II (i.e., wider range of symptoms, 

including organic, such as sleep, libido, and appetite) account for discrepant findings to a limited 

extent, particularly for HCM-Memory Suppression. Yet, it is more likely that the failure to replicate 

the relation between specific HCM-related strategies and depressive symptoms may reflect a less 

robust relation between the variables. 

General Discussion 

We introduced the notion of memory-related emotion regulation, referring to the emotion 

regulation strategies associated with the recall of specific autobiographical memories, such as 

brooding over a specific memory or trying to suppress its associated emotions. We examined 

different memory-related emotion regulation in relation to anxiety and depressive symptoms. In two 

studies, we replicated previous findings (Del Palacio-Gonzalez & Berntsen, 2018) indicating that 

highly central memories (HCMs) are associated with a greater employment of memory-related 

emotion regulation strategies compared with low-centrality memories (LCMs). These differences 

were particularly consistent for memory-related reflection, reappraisal, and expressive suppression, 

which were used to a greater extent for HCMs across the present two studies and in Del Palacio-

Gonzalez and Berntsen (2018). Importantly, we found that brooding over highly central memories 
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was consistently related to higher symptoms of depression, GAD, and fear and panic symptoms, 

whereas the employment of other emotion regulation strategies were related differently to each 

specific group of symptoms as discussed below. 

Regarding depressive symptoms, we found support for our overarching hypothesis that 

emotion regulation in relation to HCMs would be related to higher levels of symptoms, whereas 

emotion regulation connected to low-centrality memories would not. Not only did we find that 

higher ratings of HCM-Brooding was related to stronger depressive symptoms in different samples, 

but also that lower levels of HCM-Reappraisal predicted higher levels of depressive symptoms in 

one of the studies. Del Palacio-Gonzalez and Berntsen (2018) also found such relationship when 

employing a full regression model. The relationship with memory reappraisal is not surprising given 

that studies focusing on trait emotion regulation have documented an inflexible use of this strategy 

during depression (Dryman and Heimber, 2018). Thus, the present findings suggest that while 

brooding over HCMs maybe be more robustly related to depressive symptoms, other strategies play 

a role as well. Of note, the effects were limited to HCMs. This finding indirectly supports notions 

that a key aspect in emotion regulation difficulties in depression is related to how the strategies are 

employed in different contexts.  

Despite these positive results, we failed to replicate some findings across studies. 

Specifically, memory-related expressive suppression and memory suppression of highly central 

memories were related to higher depressive symptoms only in Del Palacio-Gonzalez and Berntsen 

(2018), and Study 2, respectively, but not in Study 1. These inconsistencies suggest that the findings 

regarding these particular memory-related emotion regulation strategies were not robust, or that the 

current method, based on self-reports may not adequately capture the role of the various emotion 

regulation strategies. 
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An important aim of the current studies was to extend the examination of memory-related 

emotion regulation to anxiety symptoms, for which there were four main findings. First, a less 

positive emotional valence of memories was related to both higher fear and panic symptoms and 

GAD symptoms. These findings may be indicative of a negative memory bias that is more 

consistent than previously found in the context of anxiety (Coles & Heimberg, 2002 for a review). 

Second, we found that greater brooding over HCMs predicted both higher fear and panic, and GAD 

symptoms. This effect held after controlling for event valence and trait-like brooding.  

Third, in the case of GAD, specifically, we found that memory-related emotion regulation 

was related to higher symptoms not only in the context of high-centrality memories, but also in one 

case (i.e., memory suppression) for low-centrality memories. While the magnitude of the effects 

was small and the analyses were exploratory, the findings may be interpreted as being in line with 

the conceptualization of GAD.  

The last important finding concerning anxiety symptoms was that both trait-like and 

memory-related reflection were related to higher GAD symptoms. The relationship between 

reflection and internalizing symptoms is not straightforward. Previous studies have reported both 

non-significant and weak correlations between measures of reflection and anxiety symptoms (e.g., 

Iqbal & Dar, 2015). There is also indication that such relationships may be confounded by general 

negative affect (McEvoy & Brans, 2013).  

While the findings between memory-related emotion regulation and anxiety were more 

nuanced than for depression, a key conclusion may be drawn from the findings across the studies 

and across the three groups of symptoms examined. We found a systematic relation between HCM-

Brooding and all internalizing symptoms. Further, when considering some other emotion regulation 

strategies for HCM (e.g., HCM-Reappraisal in the case of depression, and HCM-Reflection in the 

case of anxiety), we conclude that several kinds of emotion regulation for central memories is 
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related to internalizing symptoms broadly speaking. This conclusion aligns with other cognitive-

affective commonalities documented among internalizing symptoms (Aldao et al., 2016; Beck & 

Haigh, 2014; Kotov et al., 2017). 

Theoretically, the findings provide a point of integration between autobiographical memory 

research and well-established cognitive models of depression (Beck & Haigh, 2014) and GAD 

(Burkovec et al., 2005). The non-significant relationships between LCMs and depression agree with 

notions of Beck’s general cognitive model of psychopathology in which highly self-relevant 

information plays a magnifying role for cognitive-affective biases (Beck & Haigh, 2014). For its 

part, the findings regarding worry align with notions of the avoidance model of worry (Burkovec et 

al., 2005) within the context of autobiographical memory, specifically, a phenomenon scarcely 

examined in relation to GAD. By definition, individuals with high GAD symptoms worry about 

many kinds of events (Burke & Matthews, 1992; Craske et al., 1989), and thus it can be inferred 

that they may employ ineffectively emotion regulation when retrieving personal memories. We 

found that a combination of over-engagement and active suppression of personal memories, 

irrespective of their centrality to an individual’s identity, was related to greater GAD symptoms. 

However, due to the correlational nature of our findings, we cannot confirm that highly central 

memories give rise to more problematic use of emotion regulation, or vice versa. 

Beyond the integration of autobiographical memory research with cognitive models of 

psychopathology, the contributions of these studies are two-folded. First, we found that specific 

autobiographical memories provide an internal context that is associated with discernable emotion 

regulation patterns. Such memory-sensitive emotion regulation may be useful for explaining 

difficulties in processing both positive and negative autobiographical memories when experiencing 

internalizing symptoms, particularly depression (for a summary see Chen et al., 2015). Concerning 

positive memories in particular, it has been observed that retrieving positive memories may worsen 
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the mood of individuals with depression (Joormann et al., 2007) and may not be as effective for 

repairing sadness when presenting hopelessness symptoms (Del Palacio-Gonzalez & Clark, 2015).  

Our findings could indicate that, in addition to the emotions triggered by a specific event, 

which in a first instance may be positive, other cognitive processes and individual styles have an 

impact on the full emotional response. For instance, an individual’s concealing affective style 

characterized by suppressing or avoiding emotions (Hoffmann, Sawyer, Fang, & Asnaani, 2012) 

may result in difficulties for up-regulating positive emotions (see also Vanderlind, Milgram, 

Baskin-Sommers, Clark, & Joormann, 2020). However, given the correlational nature of our data 

we cannot confirm the sequence in which these various factors may operate, or their causality. 

Thus, a method capturing the dynamic between memory retrieval and emotion regulation across 

time would be necessary. 

 The second contribution is the extension of research lines focusing on the intersection 

between autobiographical memory and internalizing symptoms. While intrusive memories and 

overgeneral memories have been examined extensively in relation to depression and PTSD, here we 

took a novel approach for understanding how memories of different importance to the self are 

related to internalizing symptoms (see also Gehrt et al., 2018). We believe that this way of 

approaching the relationship between autobiographical memory and psychopathology is very 

relevant for clinical contexts, as patients and/or therapists often focus on the narrative and 

emotional impact of important life events. Therefore, a continued systematic examination of the 

role of memory centrality may prove useful for informing treatment. 

The present findings may also have implications for third-wave therapies. Third-wave 

therapies assume that emotional reactions to inner psychological experiences, such as thoughts and 

emotions, may be problematic for individuals with emotional disorders (Valdivia-Salas, Sheppard, 

& Forsyth, 2010). Our findings support this notion, and further suggest that the emotional response 
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to autobiographical memories, in particular, could be an important mechanism of change in these 

therapies. 

There were several limitations to the present studies. First and foremost, we relied 

exclusively on self-reports of retrospective nature. Self-reports on event centrality and emotional 

responses to memories may be intertwined, and confound each other. Having an independent 

coding of event characteristics, such as event severity, could have provided additional information 

on the relationship between memory and emotion regulation. Further, self-reports on emotion 

regulation naturally depend on the interpretation of the survey items, for which reason an 

experimental methodology might provide a more strict evaluation of the relationships examined.  

Second, we employed only one item to assess memory-related emotion regulation for each 

strategy, thus potentially compromising the reliability of the constructs assessed. Third, we assessed 

three categories of internalizing symptoms (depression, fear and panic, and GAD) that were highly 

correlated with one another. We did not control the shared variance between symptoms in our 

analyses as it would significantly reduce the remaining variance to be explained. Thus, our findings 

were not completely specific for each group of symptom. In spite of that, and although HCM-

Brooding had a general relationship with all groups of symptoms, there were some differences 

between the two types of anxiety symptoms assessed that suggest nuanced relationships between 

memory-related emotion regulation and each symptom group. This underscores the relevance of 

considering memory-related emotion regulation both in relation to the centrality attributed to the 

remembered event as well as in relation to features of the internalizing symptoms under study.  

Despite these limitations, the overall findings appear highly robust as key findings have been 

replicated in three different online samples, and involving different measures of internalizing 

symptoms. 
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Lastly, future work could examine the interaction between memory valence and memory-

related emotion regulation. In the present study, we examined these effects independently due to the 

study’s objective and corresponding design. We did not determine whether the effects of memory-

related emotion regulation were the same for both highly central positive and highly central 

negative memories. Although we controlled for the effect of event valence, it is still possible that 

the associations found could be stronger for negative memories, or less recent memories. That said, 

in the present studies high and low-centrality memories were non-different in terms of valence, thus 

reducing the possibility that memory valence explained the relationships found between memory-

related emotion regulation and internalizing symptoms. 

To conclude, the use of certain emotion regulation strategies appeared particularly 

maladaptive when retrieving memories of events highly central to one’s identity. Brooding over 

highly central memories was a common predictor for all internalizing symptom assessed, which 

held after controlling for trait-like brooding and for event valence. This finding underscores the 

potential damaging effect of self-blame and over-engaging with memories central to our identity. 

Our findings highlight the relevance of assessing event centrality when examining emotional 

responses to memories, and in particular when investigating the elevation of internalizing 

symptoms.
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Table 1 

Demographic, Symptom, and Trait-Like Emotion Regulation of Participants in Study1 and Study 2 

 Study 1  Study 2 
Demographics        
 % N         % N  
Female 38.4 88   48.2 96  
Ethnicity        
White 75.0 172   74.0 148  
Asian 13.5 31   8.0 16  
Latin 5.0 11   8.0 17  
African American 5.0 11   6.0 12  
Mixed Race 1.7 4   3.0 6  
Current Prof. Help  15.0 35   10.0 20  
Ever Diagnoseda 24.0 55   18.6 37  
        
     M SD         M SD  
Age 26.3 2.8   28.9 3.7  
Years of Education 15.0 2.4   15.0 2.2  
Num. Recent Events 4.0 2.4   3.7 2.2  
All Events Valenceb 0.4 1.3   -0.1 1.0  
        
Symptoms and Trait-like Emotion Regulation 
     M     SD α         M      SD α 
Depressive symptomsc 13.7 12.2 .95  4.5 5.1 .92 
Anxiety symptomsd 6.1 5.8 .94  3.0 4.0 .88 
RRS Brooding 10.4 4.0 .86  10.0 3.5 .82 
RRS Reflection 10.2 3.9 .87  10.0 3.4 .80 
ERQ Exp. Supp. 15.9 5.7 .78  15.4 5.9 .83 
ERQ Reappraisal 29.7 7.4 .90  30.3 7.6 .89 
WBSI 47.6 15.2 .95  44.7 13.7 .94 

Note. ERQ = Emotion Regulation Questionnaire; RRS = Ruminative Responses Style; WBSI = 
White Bear Suppression Inventory. 
a Self-reported  formal diagnosis for any psychological disorder 
b Average valence for all endorsed events. Valence ratings ranged from -2 (Very negative) to +2 
(Very positive). 
c Assessed with the Beck Depression Inventory-II in Study 1, and the DASS 21- depression subscale 
in Study 2.  
d Assessed with the Generalized Anxiety Disorder -7 in Study 1, and the DASS 21- anxiety subscale 
in Study 2.
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Table 2 

Paired t-test Comparing High and Low-Centrality Events in Study 1 and Study 2 

 Study 1  Study 2 
 HCE  LCE   HCE                 LCE  
    M     SD  M SD ta       M     SD         M     SD ta 
Event characteristics              
CES 3.29 1.34  2.16 1.09 15.83***  3.73 1.32  2.33 1.20 11.75*** 
Memory Frequencyb 2.97 1.26  2.18 1.04   8.44***  2.94 1.24  2.29 1.15  6.50*** 
Age of event (months) 2.99 2.16  3.28 8.86  -0.47  3.22 2.41  3.03 2.07   1.00 
Stressfulnessb 3.27 1.58  2.65 1.44   4.41***  3.54 1.45  2.85 1.38  5.13*** 
Valencec 0.01 1.63  0.10 1.34  -0.71  -0.14 1.63  -0.18 1.34    0.29 
Emotional Intensity of Memoryb 
Negative 2.95 1.67  2.64 1.50    2.12*  3.21 1.63  2.87 1.49    2.24* 
Positive 2.96 1.74  2.74 1.60    1.32  2.76 1.77  2.52 1.64    1.43 

Note. CES = Centrality of Event Scale; HCE = High Centrality Event; LCE = Low Centrality Event. 
a Degrees of freedom ranged from 220 to 228 in Study 1, and from 189 to 193 in Study 2 and due to missing data for specific pairs. 
b Ratings ranged from 1 (Not at all) to 5 (A great deal) 
c Valence ratings ranged from -2 (Very negative) to +2 (Very positive). 
* p< .05. **p ≤ .01.*** p ≤ .001 
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Table 3 

Study 1: Multiple Hierarchical Regressions Predicting Depressive and GAD Symptoms (N = 229) 

 Depression (BDI-II)   Generalized Anxiety Disorder Symptoms 
(GAD-7) 

 ∆R2 β t sr2 p   ∆R2 β t sr2 p 
Step 1 .01    .086  Step 1 .02    .050 
SexϨ  .12 1.72 .01 .086  SexϨ  .13 1.97 .02 .050 
Step 2 .21    <.001  Step 2 .26    <.001 
SexϨ  .09 1.51 .01 .132  SexϨ  .10 1.72 .01 .087 
H-CES  .22 3.54 .06 <.001  H-CES  .31 5.07 .11 <.001 
H-Val.ϯ  -.32 -5.23 .11 <.001  H-Val.ϯ  -.26 -4.27 .08 <.001 
L-CES  .07 1.14 <.01 .254  L-CES  .09 1.50 .01 .135 
L-Val.ϯ  -.19 -3.08 .04 .002  L-Val.ϯ  -.26 -4.35 .08 <.001 
Step 3 .27    <.001  Step 3 .21    <.001 
SexϨ  .11 2.00 .02 .047  SexϨ  .09 1.59 .01 .113 
H-CES  .09 1.54 .01 .125  H-CES  .17 3.09 .05 .002 
H-Val.ϯ  -.07 -1.05 <.01 .293  H-Val.ϯ  -.05 -0.69 <.01 .489 
L-CES  -.09 -1.55 .01 .123  L-CES  .02 0.35 <.01 .727 
L-Val.ϯ  -.04 -0.60 <.01 .547  L-Val.ϯ  -.14 -2.03 .02 .044 
H-Bro.  .35 5.21 .12 <.001  H-Bro.  .31 4.49 .09 <.001 
H-Ref.  .13 1.80 .01 .073  H-Ref.  .19 2.51 .03 .013 
H-M. Sup.  .14 1.69 .01 .092  H-M. Sup.  .11 1.41 .01 .159 
H-E. Sup.  .13 1.69 .01 .093  H-E. Sup.  .06 0.82 <.01 .415 
H-Reapp.  -.14 -2.14 .02 .033  H-Reapp.  -.11 -1.58 .01 .115 
L-Bro.  .04 0.58 <.01 .562  L-Bro.  .02 0.24 <.01 .812 
L-Ref.  .12 1.75 .01 .082  L-Ref.  .06 0.88 <.01 .378 
L-M. Sup.  .01 0.19 <.01 .847  L-M. Sup  .19 2.55 .03 .011 
L-E. Sup.  .08 1.05 <.01 .296  L-E. Sup.  -.07 -0.92 <.01 .360 
L-Reapp.  .05 0.76  <.01 .450  L-Reapp.  -.03 -0.38 <.01 .703 

Note. BDI- II = Beck Depression Inventory – II; Bro. = Brooding; CES = Centrality of Event Scale; 
E. Sup. = Expressive Suppression; GAD-7 = Generalized Anxiety Disorder – 7; H = High-
Centrality Event; L = Low-Centrality Event; M. Sup. = Memory Suppression; Reapp. = 
Reappraisal; Ref. = Reflection. 
Ϩ Where 1 = male and 2 = female. 
ϯ Valence ratings ranged from -2 (Very negative) to +2 (Very positive). 
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Table 4 

Study 2: Multiple Hierarchical Regressions Predicting Depressive and Non-Specific Anxiety 
Symptoms (N=199) 

 Depression (DASS-D)   Non-Specific Anxiety (DASS-A)  
 ∆R2 β t sr2 p   ∆R2 β t sr2 p 
Step 1 <.01    .714  Step 1 <.01    .243 
SexϨ  .03 0.37 <.01 .714  SexϨ  .09 1.17 .01 .243 
Step 2 .14    <.001  Step 2 .10    .001 
SexϨ  -.04 -0.55 <.01 .582  SexϨ  .03 0.41 <.01 .684 
H-CES  .13 1.79 .02 .076  H-CES  .11 1.54 .02 .126 
H-Valenceϯ  -.38 -5.07 .13 <.001  H-Valenceϯ  -.16 -2.08 .02 .039 
L-CES  -.01 -0.19 <.01 .854  L-CES  .21 2.80 .04 .006 
L-Valenceϯ  -.08 -1.12 <01 .265  L-Valenceϯ  -.14 -1.90 .02 .059 
Step 3 .12    .001  Step 3 .17    <.001 
SexϨ  -.03 -0.36 <.01 .718  SexϨ  .05 0.72 <.01 .470 
H-CES  .08 1.11 .01 .268  H-CES  .04 0.61 <.01 .542 
H-Valenceϯ  -.23 -2.54 .04 .012  H-Valenceϯ  .08 0.87 <.01 .387 
L-CES  -.11 -1.49 .01 .138  L-CES  .09 1.35 .01 .180 
L-Valenceϯ  -.02 -0.26 <.01 .796  L-Valenceϯ  -.13 -1.81 .02 .071 
H-Bro.  .20 2.46 .03 .015  H-Bro.  .26 3.23 .06 .001 
H-M. Sup.  .20 2.25 .03 .026  H-M. Sup.  .31 3.42 .06 .001 
H-Reapp.  -.10 -1.22 .01 .226  H-Ref.  -.12 -1.32 .01 .189 
H-E. Sup.  .06 0.60 <.01 .549  H-Reapp.  .13 1.38 .01 .168 
L-Bro.  .10 1.22 .01 .226  H-E. Sup.  -.08 -0.92 .01 .358 
L-M. Sup.  .08 0.94 .01 .349  L-Bro.  .06 0.77 <.01 .441 
L-E. Sup.  -.01 -0.07 <.01 .946        

Note. Bro. = Brooding; CES = Centrality of Event Scale; DASS= Depression, Anxiety, and Stress 
Scale-21; E. Sup. = Expressive Suppression; H = High-Centrality Event; L = Low-Centrality Event; 
M. Sup. = Memory Suppression; Reapp. = Reappraisal; Ref. = Reflection; 
Ϩ Where 1 = male and 2 = female. 
ϯ Valence ratings ranged from -2 (Very negative) to +2 (Very positive). 
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Footnote 
 
1 The samples from Study 1 and Study 1 were merged and analyses with a part of the dataset has 

been published in Del Palacio-Gonzalez & Berntsen (2019). 
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Figure Caption 

Figure 1. Mean scores for memory-related emotion regulation in response to low and high-

centrality memories. The group of graphs in the upper section shows findings from Study 1, 

whereas the graphs in the bottom part show Study 2 findings. Error bars represent standard errors. 
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