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Abstract
Over 2,000 adults in their sixties completed that€dity of Event Scale (CES) for the
traumatic or negative event that now troubled tiieenmost and for their most positive
life event, as well as measures of current PTSDpsyms, depression, well-being, and
personality. Consistent with the notion of a pegiibias in old age, the positive events
were judged to be markedly more central to lifeysand identity than were the negative
events. The centrality of positive events was ateel to measures of PTSD symptoms
and emotional distress, whereas the centralith@higative event showed clear positive
correlations with these measures. The centralith@fpositive events increased with
increasing time since the events, whereas thealgytof the negative events decreased.
The life distribution of the positive events showetharked peak in young adulthood
whereas the life distribution for the negative @sgreaked at the participants’ present
age. The positive events were mostly events fracthtural life script — that is,
culturally shared representations of the timingnajor transitional events. Overall, our
findings show that positive and negative autobipbieal events relate markedly
differently to life story and identity. Positive @ws become central to life story and
identity primarily through their correspondencehnéultural norms. Negative events
become central through mechanisms associated mitti@nal distress.
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Two Versions of Life: Negative and Positive Lifedfits have Different Roles in the
Organization of Life Story and Identity.

One important component of an emotional experiéneenether it is perceived as
positive or negative and, thus, experienced asflo@eor detrimental to a person’s
wellbeing. Somewhat surprisingly, when individuedgerties of autobiographical
memories are studied, typically few reliable eféeat emotional valence are seen.
Studies examining memory for emotionally positiegsus negative events have
generally shown that their associated intensityatousal) is a much stronger predictor
for their characteristics than their valence (eBgadley, Greenwald, Petry & Lang, 1992;
Reisberg, Heuer, McLean & O’Shaughnessy, 1988;ritalaLaBar & Rubin, 2004),
although some effects of valence are seen, notainlgerning accuracy (e.g., Bohn &
Berntsen, 2007; Kensinger & Schacter, 2006) anel lef/details (e.g., Berntsen, 2002;
Fredrickson & Branigan, 2005; Talarico, BerntseR&bin, 2009; see Holland &
Kensinger, 2010, for review).

In contrast, when the long-term accessibility mioéional memories is examined,
powerful effects of emotional valence are seensisbent with the view that positive and
negative affectivity form two different, and relaly independent, systems (see Gilboa
& Revelle, 1994, for a review). Here we add to therature by examining how central
highly positive versus highly negative events arcpived to be for the person’s life-
story and identity in a large sample of older elulthis narrative property of individual
recollections has been largely overlooked in reteaddressing the effects of emotion on
autobiographical memory. However, it is a prediétorthe long-term accessibility of
emotional memories (Berntsen & Bohn, 2010) andedl¢o emotional distress (Berntsen
& Rubin, 2006, 2007). Following the literature anaion and personality, we also
expect the centrality of positive versus negatiwsmaries to interact with measures of
personality traits, such as extraversion and n&isoi (e.g., Gilboa & Revelle, 1994).

We examine the centrality of positive and negasivobiographical events in a
sample of over 2,000 adults in their sixties, usheyCentrality of Event Scale (CES;
Berntsen & Rubin, 2006; 2007), which taps the extemvhich a memory is seen as
central to the person’s life story and identity. Weo obtained measures of PTSD
symptoms, other indicators of distress and welkdeis well as measures of personality.
This allows us to examine whether centrality ratify the negative and positive events
differ overall and whether such possible differeimteracts with level of emotional
distress as well as personality. By involving aéasample of adults in their sixties and
by asking them to date when the events took plaeere able to examine whether the
centrality of the negative and positive events \faryevents happening at different times
across the life span. In the following we review titerature.

Effects of Emotional Valence on the Long-term Accessibility of Autobiographical
Memories

The effects of emotional valence on the long-tantessibility of
autobiographical events are profound. These effextse reviewed, concern (1) the
frequency and retrieval time of emotionally pogtand negative memories, (2) the
distribution of emotionally positive and negativemories over the life span, (3) the
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effects of emotional disorders on the accessihilitpositive and negative memories and
(4) the effects of personality on the accessibditpositive and negative memories.

Freguency and retrieval time of emotionally positive and negative memories.
Across multiple studies using different samplinghteiques, emotionally positive
autobiographical memories are about twice as freilgage are negative autobiographical
memories (Walker, Skowronski, & Thompson, 2003, réview). Positive events also
have shorter retrieval times as compared to negatrents (Lishman, 1974), again
suggesting that the former are more accessibleinthneased accessibility of positive
relative to negative events may in part reflect ffeople encounter more positive than
negative events in their lives or, at least, thaytchoose to interpret more events as
being overall positive rather than negative. Howglecause mood induction
manipulations have been found to affect the frequexmd pace with which positive
versus negative memories are recalled (see Willid®82, for review), some of the
advantages of positive events are most likely dugases of memory. Also supporting
this memory-bias view is the finding that the péred emotional intensity of
emotionally negative events fades more quickly emmry than does the perceived
intensity of positive memories (see Walker, Skowton& Thompson, 2003, for a
review). This fading affect bias has been founteinospective as well as in prospective
studies. In a prospective study by Walker, Vogl @ahdmpson (1997) subjects recorded
personal events in a diary and subsequently ragethtensity of the associated emotion
at a 3 months, 1 year and 4.5 years delay. Thasityeratings of both positive and
negative emotion dropped over time, but the dedlias faster for emotionally negative
than for emotionally positive memories.

One reason for the enhanced accessibility of emally positive
autobiographical information and the fading affigiets may be different rehearsal
patterns for differently valenced material. Walkg¢al., (2009) found that positive events
tend to be more rehearsed than negative eventssadifferent types of rehearsal. They
also found rehearsal to be generally negativebteel to the fading of emotional
intensity.

The tendency to recall more emotionally positivent negative events is
enhanced in old age, suggesting that emotion régalthrough selective encoding and
remembering is more common among old than amonggadults (e.g., Kennedy,
Mather & Carstensen, 2004; Schlagman, Schulz & vidashvili, 2006). This is
consistent with socioemotional selectivity theampich holds that the open-ended time
horizon of young adults allows them to pursuit pregory goals and therefore makes
them more inclined to seek out new information, rels older adults to a greater extent
focus on information that is likely to support asjtive emotional state and enhance well-
being (e.g., Carstensen, Fung, & Charles, 2003h&tad Carstensen, 2005).

The distribution of emotionally positive and negative memories over the life span.
Studies on emotion and autobiographical memoryiddha-aged and old adults show
that the accessibility of emotionally positive arefative events varies as a function of
when in life the events took place: When peoplevaltd are asked to recall
autobiographical memories cued by a sample of wiRdbin, Wetzler, & Nebes, 1986)
or just narrate their lives (Fitzgerald, 1988) thizr an increase of memories from young
adulthood, termed the reminiscence bump. At theesamme, a number of studies have
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shown that the life span distributions of emotibnpbsitive and negative events are
dramatically different. When asked to nominate datk their most positive memories, a
pronounced reminiscence bump is seen. Howevedigigbution of memories of
negative events does not show such a peak in yadwighood. Instead negative events
show a slow increase over the life span (Berntsdétukin, 2002; Rubin & Berntsen,
2003; see also Siegler and George, 1983). Likewisen middle-aged and older
participants are asked to nominate events thdtrapertant’ or ‘central to the life story’
and only later judge the memories for emotionaémet, positive, but not negative, life
events show an increase in young adulthood (Bar&seubin, 2002; Bohn, 2010).

One likely explanation of these findings is tHa aiccessibility of memories
across the life span is influenced by cultural $iéeipts — that is, culturally shared
representations of the timing of major transitioeants (e.g., Berntsen & Rubin, 2004;
Neugarten, More & Lowe, 1965). Cultural life sce@tre used in the processing and
construction of personal life stories and are tlweeecentral to autobiographical memory.
They are measured by asking subjects to genem&vints that are most likely to
happen in a prototypical newborn baby’s life (Beem & Rubin, 2004). Research based
on this method has shown life scripts to be stiypbgsed towards positive events that
are expected to take place in young adulthood, aaathildbirth and marriage (Berntsen
& Rubin, 2004). This finding has been replicatedlifferent nationalities and cultures,
such as Danish, Turkish, German, Dutch and Amerseamples (Bohn, 2010; Ergian,
Baran, Avlar, Cglar Ta, & Tekcan, 2008; Habermas, 2007; Janssen & R@0ihQ;
Rubin, Berntsen & Hutson, 2009). Thus, culturala®d life scripts are likely to provide
some of the explanation as to why autobiograph&mlembering is dominated by
positive events, and why these memories are mkeby lto refer to events from young
adulthood. Following the notion of life script, $uevents play a key role in the stories
that we construct about our lives.

Effects of emotional disorders on the accessibility of positive and negative
memories. Although the accessibility of autobiographical nwei@s is generally biased in
the favor of positive events, this bias is sigmifitly reduced or even reversed in
emotional disorders, such as depression. For examepressed individuals recall fewer
specific episodes in response to positive emotiords/than in response to negative
words and have longer retrieval times for the farthan for the latter (Williams, 1992).
Also, dysphoria significantly reduces the fadinfgef bias (Walker, Skowronski,
Gibbons, Vogl, & Thompson, 2003).

The accessibility of an event in memory to a lgzge depends on how well this
event is integrated and connected with other meza@mnd is therefore related to how
central an event is perceived to be for the pessiifie’ story and identity as measured by
the CES (Berntsen & Rubin, 2006; 2007). Consistéttit the view that the accessibility
of negative events is enhanced in many emotiosarders, robust positive correlations
have been found between the CES for negative ewseuttevel of PTSD symptoms in
relation to the event (Berntsen & Rubin, 2006; 20008; Boals, 2010; Robinaugh, &
McNally, 2010; Rubin, Boals, & Berntsen, 2008; RytBerntsen & Hutson, 2009;
Schuettler & Boals,2011; Smeets et al., 2010; Thean& Berntsen, 2009). This positive
relationship has been found in a variety of popoitet suffering from different types of
traumatic events. It persists in regression analgsetrolling for such factors as



The Centrality of Negative and Positive Events 5

depression, anxiety, dissociation, neuroticismrgsgive coping, self-consciousness and
severity of the trauma (e.g., Berntsen & Rubin,2@ubin et al., 2008; Smeets et al.,
2010). The CES also predicts other forms of disttkan symptoms of PTSD, such as
life interference and psychological distress duehimnic pain (Perri & Keefe, 2008),
complicated grief in response to loss (Boelen, 2088d current depression, anxiety and
stress associated with an early shameful experi@ioto-Gouveia and Matos, 2011). In
short, the accessibility of at least certain negathemories is systematically and
positively related to measures of emotional discg@ad/or emotional distress.

Effects of personality traits on the accessibility of positive and negative memories.
There is a long tradition for relating positive ses negative affectivity to personality
dimensions, especially extraversion and neuroti¢isian, Gilboa & Revelle, 1994).
Neuroticism is associated with a predispositioexperience negative emotion as well as
a tendency to ruminate about them. Thus, neurati@dikely to enhance the
accessibility of negative events in memory (RuBietntsen & Bohni, 2008). This is
consistent with findings showing that higher scames neuroticism scale are associated
with more negative autobiographical recollectioralfin, Boals & Berntsen, 2008;
Rasmussen & Berntsen, 2010) and with increasedatoemotionally negative
information, notably, emotionally negative inforriaeit that is perceived as self-related
(Martin, 1985; Teasdale & Green, 2004). Becaustsafonnection with rumination,
neuroticism is also likely to foster narrative stgies that allow the negative affect
associated with one the event to influence thepnétation of other, more neutral,
memories, such as in contamination stories as itbestby McAdams and colleagues
(McAdams, Reynolds, Lewis, Pattern, & Bowman, 20@&Xtraversion, on the
otherhand, is generally associated with positifectility (e.g., Gilboa & Revelle, 1994),
and we should therefore expect this dimension taece the accessibility of positive
autobiographical memories, consistent with soméiffigs (Rubin et al., 2008; but see
Rasmussen & Berntsen, 2010).

About The Present Sudy

The goal of the present study is to further exantive effects of positive versus
negative emotion on the long-term accessibilitaafobiographical memories. In order to
do so we compare the CES answered for a highlytivegeersus highly positive event in
a large sample of older adults. The CES taps tteneio which a memory is seen as
central to the person’s life story and identitydsking questions such as “This event has
become a reference point for the way | understaysethand the world”, “This event
permanently changed my life” and “| feel that thient has become part of my identity”
(Berntsen & Rubin, 2006). The CES was originallyeleped to examine the role of the
traumatic memory for life story and identity in Rtesumatic Stress Disorder (PTSD), but
can also be used as a general measure of the\metagilf-relevance of autobiographical
events and their centrality for life story and itign(e.g., Johannessen & Berntsen, 2009,
2010). Two studies (Boals, 2010; Rasmussen & Bemt8009) have directly compared
the CES for a highly negative versus highly positvent in populations of
undergraduates and found no significant differenidesvever, it is unknown whether
this finding can be generalized to older age grpgp®n the enhanced positivity bias
among old compared to young individuals (e.g., Ma#a Carstensen, 2005) and given
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the fact that the accessibility of positive versagative events shows large variations
when viewed over the entire life course (BerntseRubin, 2002).

In the following we review our predictions as mhthese two measures (1)
differ overall, (2) differ with regard to their eglon with other variables, notably
measures of emotional distress, personality, attdralinorms for the organization of
life story and identity and (3) differ across tifedpan. We use the labels CES-negative
and CES-positive to indicate the CES as answerred $elf-nominated highly
negative/traumatic and positive event, respectively

Based on earlier work showing a dominance of pesielative to negative events
in autobiographical remembering (e.g., Walker, Stangki, & Thompson, 2003), and
the fact that such tendency to focus on positif@rmation is enhanced in old age
(Mather & Carstensen, 2005) we expect our partitpa general to rate their self-
nominated most positive event as more centralgw Helf and identity than their most
negative/traumatic event.

However, given the fact that such positivity bim&nown to be absent (or
significantly reduced) in emotional disorders sastdepression and PTSD (e.g., Peterson
& Seligman, 1984, Watson, Dritschel, Jentzsch, &&awin, 2008; Walker,

Skowronski, & Thompson, 2003; Williams, 1992) areg previous work has showed
substantial correlations between CES-negative &i8DP we would expect increasingly
similar levels of CES-negative and CES-positivehvifiicreasing symptoms of distress
related to a negative event.

We expect the CES-negative to be predicted by mmeaselated to negative
affectivity, notably neuroticism and measures ob&amal distress. In contrast, we
expect correspondence with cultural life script éeds reliably) extraversion to be a
major predictor for the CES-positive. Following yius work on the relation between
autobiographical memory and personality traitsewpect both centrality measures to be
positively associated with openness (Rasmussenré&t&n, 2010).

Negative affect has been found to fade more ramdér time than positive affect
(e.g., Walker, Skowronski, & Thompson, 2003). Asgugthat the emotional intensity of
an event is related to its perceived centralityr(Bn & Bohn, 2010), we should expect
the CES-negative to be higher for more recent evditt the extent the CES-positive is
predicted by life script events, we should expetd be higher for events from young
adulthood, where life script events are espec@iyimon.

Methods

The data for the present study were collected@esteof the University of North
Carolina Alumni Heart Study (UNCAHS). The UNCAHSaB ongoing retrospective —
prospective cohort study of participants who emtéd&lC — Chapel Hill between 1964
and 1966. Participants were recruited to join the\sin 1986-87 (Siegler et al., 1992)
and their spouses were invited to join the studid82 (Brummett et al., 2000). Over the
12 waves of the study, response rates have beaedet5 and 86%. The current
questionnaire, which was collected in 2008-2010, psychosocial measures intended to
predict coronary heart disease and related dismasemes (Siegler, 2007) as well as the
measures reported here. We also included perspiralégntories taken in 1988 and 1997
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and a depression measure taken in 2007 because iofiportance of these measures to
PTSD symptoms.

Participants

Of the 4,612 who are active members of the UNCARBat they either
responded to this questionnaire or one of the ptesviwo questionnaires, which were
given in 2004-5 and 2006-7, and who are not knawlmet deceased, 3,682 (80%)
returned questionnaires. We limited our analysit#o3,389 who were in their sixties
when they answered the questionnaire to provider@ mniform age range and, among
those, to the 2,526 (74.5%) who reported both &ipesnd negative event. Their mean
age was 62.32 yearS§ = 1.47), 69% were males, and 99% were Caucadibay had a
mean education level of 6.2504 = 1.47), where 6 is a college degree plus addition
training and 7 is a masters degree; a mean famslyme of 7.063D = 2.42), where 7 is
$60,000 to $69,999; and a self-rated health sdote66 (SD = 0.62), where 1 is
excellent, and 2 is good.

Materials

All measures included here were taken in the ots@ve, except for The NEO
Personality Inventory and the Prime MD (see below).

Centrality of Event Scale (CESnegative). The CES-negative (Berntsen & Rubin,
2006, 2007) measures the extent to which a traamaimory forms a central component
of personal identity, a turning point in the lif@ry and a reference point for everyday
inferences. We use the short version, which ctmsis7 items rated on 5 point scales
(1=totally disagree; 5=totally agree) in relatiortlhe most stressful or traumatic event in
the person’s life. The mean rating is reportetie TES-negative is positively correlated
with severity of PTSD symptoms, which remain sigrifit when controlling for
measures of anxiety, depression, dissociation alftttensciousness (Berntsen & Rubin,
2006, 2007).

Centrality of Event Scale - positive (CES-positive). The Centrality of Event Scale
(see above) as answered for a highly positive eanesatsures the extent to which a self-
nominated highly positive event forms a central porrent of personal identity, a turning
point in the life story and a reference point feeyday inferences. We use the short
version, which consists of 7 items rated on 5 psiaties (1=totally disagree; 5=totally
agree) in relation to the most positive event eplerson’s life. The mean rating is
reported.

TLEQ. The Traumatic Life Events Questionnaire (TLEQpkny et al., 2000)
was developed as way of reminding people of passiblumas to get a more complete
reporting of traumas by providing a series of 28c#ijic examples of possible traumas.
We used these items but modified the first itemavel you ever experienced a natural
disaster (a flood, hurricane, earthquake, etc.)adging “for which you received medical
attention or that badly injured or killed someofr®m the second item about motor
vehicle accidents, because of the high frequentyaicanes in North Carolina. To
allow more privacy in reporting and to reduce poiesdistress, we also combined the
four items about sexual abuse to one item and weteed the items about miscarriage
and abortion. This resulted in 19 questions. demh event, the participants answer
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questions about how often that type of event oecljiwhether the A1 and A2 PTSD
criteria were met (American Psychiatric Associatj@and the participant’s age at the
time of the most serious occurrence. At the eadj@pants indicate which of these

events bothers them the most now.

The NEO Personality Inventory (NEO-PI and NEO-PIR). The NEO-PI (Costa &
McCrae, 1985) and NEO-PIR (Costa & McCrae, 1998)iaventories of normal
personality that index the Five Factor Model ofdeerlity. Factors are calculated
according to the formula in manual, which usessdm®e norm for men and women
combined to provide T-scores (i.e., norms with @amef 50 and a standard deviation of
10). The NEO-PI was administered in 1988 and tBONPIR in 1997. To increase
reliability and minimize missing data, we averagieese scores (see Costa, Herbst,
McCrae, & Siegler, 2000, for a comparison of therfe and joint scoring) if both were
present or used only one if that was all that wadlable. The measures of the five NEO
personality traits showed high consistency acresgwo waves (the correlation
coefficients were N=.78, E=.83, 0=.85, A=.84, C5.8Bps<.0001, alNs=1894).

Prime MD (Kroenke, Spitzer & Williams, 2001) is a 9 itenrsien of the PHQ
(patient health questionnaire ) that is used teestfor depression. Symptoms over the
past two weeks are rated from not at all to neawhry day. A score of >=11 indicates
major depressive disorder. This measure was taka06-07.

PTSD Check List (PCL). The PCL (Weathers, Litz, Huska, & Keane, 1994) ha
participants rate the 17 official symptoms of PT8D,a 1 (not at all) to 5 (extremely)
scale. The minimum score is thus 17.

Well-Being. This is indexed by a measure of happiness (Lyutsémn& Lepper,
1999) consisting of four questions rated on 7 psoaes addressing how happy the
person perceives him- or herself to be in comparismther people (1=not a very happy
person; 7=a very happy person). It also includesva measure which expands self-rated
health to include self-ratings on 5 dimensionswgbértance at midlife (health, memory,
coping, finances and support, Siegler, 2004). Redpats are asked: How would you
rate: your current health? Your memory? Your aptlh cope with stress? Your current
financial well-being? The support you receive frpersons close to you? Each item is
rated on a 1 (excellent), 2 (good), 3 (fair), ah@poor) scale. (For the sake of clarity,
we reverse these scores in the analyses).

Procedure

To start the data collection, a newsletter was erespondents explaining the
purpose of the current questionnaire along witkrircsions to log on to the UNCAHS
web site and answer the questionnaire on lineivithehls who did not respond online
were sent an identical paper version that coulsdamned upon arrival. Reminders were
sent up to 3 times to maintain the response ratieiofongitudinal study population.
Questionnaires were designed to be completed $rtes one hour of time to maintain a
high response rate for each questionnaire andsioreriong-term participation in the
study. About half of the participants respondethtoweb survey, and the other half
responded on the mail survey.
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After health status update questions and the wielpquestions, information
about the most negative event began with the TLBQr previous work has shown a
recency effect for the sampling of negative evestsss the life span, but not for the
sampling of the positive events (Berntsen & RuBB02; Rubin & Berntsen, 2003). We
used the TLEQ in an attempt to counteract sucltedfied to ensure that our participants
sample both types of events from their entire li@nce the event from the TLEQ
categories ‘that bothers you the most now’ was nameid, it was used for the CES-
negative and then the PCL. Next we requested &ootveo sentence description of ‘the
most positive event in your life, the one that faryou the most pride or happiness now.’
We used this formulation to provide an emotionglbgitive counterpart to the negative
event sampled by the TLEQ. The event was datedaliogved by the CES-positive.

Scoring of correspondence with the cultural life script. Only positive events were
coded for their correspondence with the cultufaldcript. A similar coding did not make
sense for the traumatic events sampled throughltE€) because only one of the TLEQ
event categories (i.e., “the sudden and unexpeletath of a close friend or loved one”)
might show correspondence with events listed inAimerican cultural life script (i.e.,
Others’ death and Parents’ death, cf. Rubin e2809, Table 2), although the emphasis
on the sudden and unexpected nature of the deadkenecorrespondence with life script
questionable. The positive events were first clegsby an independent judge, blind to
the theory and hypothesis of the present studiydiveg the notion of life script. This
initial classification was done as closely as dalssio the text labels provided by the
participants. It resulted in a list of 265 evertegaries. These categories were then coded
for their overlap with the 24 events listed in thaerican life script (Rubin et al., 2009).

Results

Table 1 contains means and standard deviatiomeatures describing our
sample. In the following we examine (1) how CESatag and CES-positive relate to
one another and to other measures, (2) which Vasaiedict the two key measures, (3)
how the CES-negative and CES-positive vary for &/drat have happened at different
times in the life span, and (4) the life span distiion of the most positive and most
negative events.

How CES-negative and CES-positive relate to one another and to other measures.
As shown in Table 1, the overall mean for the CBSHjve (3.98) was considerably
higher than the overall mean for the CES-negafivé4( ¢(2,525) = 52.94p < .0001).
Since the rating scale ranges from 1 to 5, thedifice between the two means spans
almost a third of the scale. This difference issistent with previous studies showing a
positivity bias in old age: Overall, the participagonsidered their self-nominated ‘most
positive’ event as being more central to their $ifery and identity than their self-
nominated ‘most negative/traumatic’ event. Figura histogram of the mean scores of
the CES-negative and CES-positive, further expldresdifference. It shows two
contrasting patterns, with a decrease in frequasayne goes from high to low scores for
the CES-positive and from low to high scores fa& @ES-negative. This is consistent
with the assumption that high centrality of pogtevents constitutes the norm in this
population, whereas high centrality of negativergsdéorms an exception.
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Table 1 contains the correlations between CEStivegand CES-positive and
variables related to trauma, personality and weihdp. The CES-negative has clear
positive correlations with symptoms of PTSD, trawsesaerity and number of traumas
over life, whereas CES-positive shows no relatignsglith these measures. CES-
negative also correlates positively with neuroticand openness, whereas CES-positive
shows only a very weak (but significant) correlatwith neuroticism, and no significant
correlation with openness. The variables relateslgid-being show weak negative
correlations with CES-negative and a few weak pasitorrelations with CES-positive.
As expected, a significant (but weak) correlatiasvfound between CES-positive and
extraversion. In short, as predicted, CES-negasgigystematically related to a number of
measures of emotional distress, well-being and dteism. However, the CES-positive
appears to be generally unrelated to these measures

A multiple regression analysis showed that CESatieg remained a significant
predictor for level of PTSD symptoms (as measusethb PCL) when controlling for the
other variables listed in Table 1. The regressiuméon in standardized beta weights for
PCL, including all variables that were significanthe .05 level, was PCL = .41 CES-
negative +.19 number-of-traumas +.15 primeMDde@8NEO-N - .11 cope -.07
happy -.06 support, r-square = .46, n = 2,028. WherCES-negative was removed, the
r-square dropped to .31.

As shown in Table 1, CES-negative and CES-positigee weakly, but
significantly, correlated. This is likely to refleihat both measures to some extent reflect
an underlying tendency for self-focused attentiogram, 1990) that may have
maladaptive consequences when applied to highlgtivegexperiences, as measured by
the CES-negative (e.g., Mor & Winquist, 2002).

Figure 2 examines how the CES-negative and CEBhmogary with PTSD
symptom severity. In order to construct Figureaticipant scores on the PCL were put
into bins of 5 units, starting at the lowest pokesgzore of 17, which results from a
response of one on each of the 17 items. As there fewer participants as the PCL
scores increased, we combined scores from 47 tot&®ne bin of 56 participants and
all scores over 56 in one bin of 32 participants.eXpected from the correlations the
CES-negative increases markedly with increasingltesf PTSD, whereas CES-positive
largely remains at the same level. Only at the leigth of the PTSD scale do the mean
scores of the CES-negative approach and exceeddhs scores of the CES-positive. A
commonly used cutoff for the PCL to discriminat®ple who may have PTSD if they
meet the other criteria is 44 (Blanchard, Jones«#eer, Buckley, & Foneris, 1996),
and this is about where the CES-negative approdbleesame level as the CES-positive.

Variables predicting CES negative and CES-positive. We conducted two multiple
regression analyses, with CES-negative and CESimosis the dependent measures,
respectively. The predictor variables were thealdds included in Table 1. For both
analyses, we excluded age-at-trauma because mbegimissing data than the other
variables and reduced the number of participantsseftlata could be used. (The age data
were more likely to be missing when the event vegrted multiple times and only a
range was given). When it was included, it hac regights of .11 and -.06 in the CES-
negative and CES-positive regressions. For theessgn analyses predicting CES-
positive we included a dichotomous variable indigatvhether or not the event
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The Centrality of Negative and Positive Events 11

corresponded to an event category in the cultifeastript as measured in an American
sample (Rubin et al., 2003), which will be desadilaed analyzed in more detail later.

The regression equation in standardized beta wsefgh CES-negative, including
all variables that were significant at the .05 lewas CES-negative = .47 PCL + .15 A2-
trauma + .12 CES-positive + .10 Al-trauma + .07dger .05 number-of-traumas + .04
NEO-O, r-square = .39, n = 2,309. The resulthefregression analysis for CES-
negative thus confirmed the robust relations betvibis measure and measures of PTSD
symptoms, and trauma history (i.e., trauma sevenggsured in terms of the A1 and A2
trauma criteria and number of earlier traumasgaddition, CES-positive, female gender
and NEO-Openness showed significant effects.

The regression equation for CES-positive was C&Stipe = .25 life script
correspondence + .17 CES-negative - .15 age-athmosivent + .10 happy + .10 NEO-N
+ .07 support + .04 NEO-A, r-square = .17, n = 8,18 the life-script predictor were not
included, the r-square value would drop to .11e Tégression analysis for CES-positive
thus showed that correspondence with life-script amimportant predictor. It is
noteworthy that measures of PTSD symptoms and &ehistory were unrelated to CES-
positive, and also that the r-square value istleas half as big as the one for CES-
negative. Taking together the findings suggestthaing emotionally positive events
central to one’s life may constitute a culturaladéf and is therefore is less influenced by
factors related to individual differences.

How the CES-negative and CES-positive vary across the life span. Figure 3 shows
the means of the CES-negative and CES-positivefascéion of age at the time of the
most positive and most negative event, respectivdyillustrated by the figure, and
consistent with the regression analyses, peopleessdikely to judge their most positive
event as central to life story and identity if #shtaken place in the recent past compared
to earlier in life, whereas the reverse is truetlier self-nominated most negative events.
Figure 3 also shows that the CES-positive is high@n CES-negative across all ages,
except for the most recent past. These dissinifaspan distributions are consistent with
the fact that the two measures have different ptedi. One important predictor for CES-
positive was correspondence with life script. Asalibed earlier, life script events are
especially frequent in young adulthood and thusenficequent earlier than later in life
(Berntsen & Rubin, 2004), which may help to explaimy CES-positive drops with
increasing age. CES-negative, on the other hansl primarily predicted by current
levels of PTSD symptoms and ratings of trauma sgvéiollowing the mobilization-
minimization hypothesis (Taylor, 1991) as well las hotion of the fading affect bias
(Walker, Skowronski, & Thompson, 2003), the emadiophysiological, cognitive and
social response to a traumatic event would be imbeese and cause more impact for
negative events that have happened recently, agarechto earlier in life.

Life span distribution of the most positive and most negative events. To further
understand the life span distribution of the CESHpee and CES-negative values, we
examine the life span distributions of the evemtiswbich they were based. Figure 4
shows how the self-nominated most positive and megative events are distributed
across the life span. (To construct Figure 4, weuwtated the percentage of positive and
negative memories in each five-year bin up to ayenbich was the age of the youngest
participant.)
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Consistent with our earlier work, the most positewents are characterized by a
marked dominance of events from young adulthoodkipg in the second decade of life.
The frequency of the most negative events, on tiver dnand, does not have a large peak
in young adulthood, but overall slowly increasewimncreasing age, corresponding to a
monotonically decreasing retention function (Beent& Rubin, 2002). One exception
from this overall pattern is a small peak for tlegative events from the years 20-24,
which appears to be a cohort effect: Over halifiticeease from years 20 to 24 in this
Vietnam Era population is caused by the greatgugntemn of traumas from two TLEQ
categories. Combat accounted for 3.52 of the 11.866%n in that five year period and
sudden death of a close friend or loved one aceoiar 3.19%. Except for this cohort
effect, the distributions are largely similar tosle found earlier for emotionally positive
versus negative events (Berntsen & Rubin, 2002jiR&tBerntsen, 2003).

Previous studies examining self-nominated higlosifive and highly negative
events (e.g., Berntsen & Rubin, 2002; Rubin & Bsent 2003) did not examine the
content. An analysis of the content helps to erpilaé dissimilar life span distribution
(Figure 4). The most frequency mentioned negatwemts were “unexpected death of
close friend or loved one” (31.9%), and “life thieging illness” (16.2%), accounting for
almost half of the reported events. These evertiageneral more likely to take place
later than earlier in life. The other reported @semere distributed according to the
remaining 17 event categories in the TLEQ in tHiwfang way: loved one survived life-
threatening accident, illness or attack (8.6%)tameehicle accident (6.8%),
warfare/combat (4.3%), non-live birth (4.1%), natutisaster (3.5%), observing family
violence (3.4%), sexual abuse (2.5%), other acti(®8%), being robbed (1.6%),
spouse/partner abuse (1.2%), someone threatekdbyiou (1.1), being physically
punished (1.0%), observing attack by strange®),.®eing hurt by stranger (0.9%),
been stalked (0.6%), other event not mentioned4l.évent that one cannot talk about
(2.2%).

The majority of the positive events, on the othend, dealt with events in the
cultural life script as measured in an AmericanganiRubin, Berntsen & Hutson,
2009). When the most positive events were claskifieaccordance with the 24 event
categories in the American life script, 68% refdre life script events. In the rank order
of the frequencies, the life script events werevikig children (34.2%), marriage
(22.0%), college (5.8 %), birth of grandchildrer2@®), fall in love (3.0%), retirement
(0.9%), first job (0.7%), settle on career (0.5%%h school (0.2%). As illustrated by
Figure 5, life script events expected to take plagmung adulthood accounted for the
great majority of all positive events and explaittieel reminiscence bump for the positive
events in Figure 4.

Discussion

Overall the findings show that highly positive drighly negative events relate
markedly differently to life story and identity. iBthas important implications for our
understanding of the effects of emotional valentauwtobiographical memory as well as
for our understanding of emotional distress, stcRBSD. We found that self-nominated
highly positive events were generally judged t@besiderably more central to life story
and identity than were self-nominated highly negagvents, consistent with previous
work showing a pronounced positivity bias in autgsaphical memory in general
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(Walker, Skowronski, & Thompson, 2003) and in agge in particular (e.g., Mather &
Carstensen, 2005). However, with increasing le0ERTSD symptoms the CES-
negative approached, and in extreme cases eveaded;ethe CES-positive. We also
found that the CES-negative and CES-positive wéferently related to almost all
measures of emotional distress, well-being andopealgy. The CES-negative was a
major predictor of current level of PTSD symptorfsbavhen controlling for a number
of previous trauma, well-being and personality meas. The CES-positive, on the other
hand, was largely unrelated to measures of PTSRsuones of other forms of emotional
distress as well as measures of personality. TH&-@igative had many significant
predictors, which together accounted for a subistigmért of the variance related to this
measure. The most important predictors were lelVBII&D symptoms, and the severity
of the previous traumas (measured in terms of thakd A2 trauma criteria from the
PTSD diagnosis, American Psychiatric Associatid@®. The CES-positive, on the
other hand, had fewer predictors, accounting fes k& the variance. The most important
one was whether or not the positive event corredgano an event category in the
cultural life script.

Cultural life scripts and the centrality of positive and negative events. The fact
that life script correspondence was a significaatjctor for the centrality ratings of the
positive events may help to explain why the CEStpaesshowed fewer and less clear
associations with other measures of individualedéhces than did the CES-negative.
The reason may be that CES-positive to a greatenethan CES-negative reflects a
cultural default for the structuring of life stoapd identity. As demonstrated by Berntsen
and Rubin (2004), cultural life scripts are biagethe favor of positive events happening
in young adulthood. Consistent with these obsewsuatithe frequency of positive events
in the present study peaked markedly in the thidifaurth decade of life, which
together accounted for more than 60% of the paséients. In contrast, the negative
events were distributed quite uniformly across nebshe life span but showed a linear
increase from age forty to the respondents’ curaget as has also been found in earlier
work (Berntsen & Rubin, 2002; Rubin & Berntsen, 2D0rhe majority of the positive
events dealt with highly typical life script evenitsdeed, 56% of the respondents came
up with the same two events — marriage and chtlabithese events are ranked as 1 and
2 on the American life script (see Rubin et alQ@20 When the life span distribution of
the positive events was broken down by corresparegleersus no correspondence to the
life script, we found that only positive eventswiorrespondence to life script formed a
bump (also see Bohn, 2010). These findings sudghastany of the respondents have
used their cultural life script as their guidanceeglation to nominating a ‘most positive’
event. Such life script consistent events helgnthor the personal life story in a
cultural context and are often used as concretengipoints in life stories defining
beginning and endings of life story chapters (&d.ggmsen, Pillemer, & Ivcevic, 2011).

The finding that the means of the CES-negativeaghed (and even exceeded)
the means for CES-positive with increasing levéBBSD symptoms suggests that
highly negative and/or traumatic life events chadle this default and form an
alternative, less positive and less normative prtation of life. Likewise, the fact that
the CES-negative correlated positively with trawsaserity and number of previous
traumas suggests that the person’s trauma hisasrg\aluated retrospectively)
contributes to such schema-deviant and non-norméferstory and self-construction.
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The correlations between CES-negative and NEO-Ggsenand NEO-Neuroticism
suggest that individuals with higher scores ondtdisensions are more likely to engage
in such non-normative construction of life storgladentity. Taken together these
findings may be summarized in terms of a positibigs that uses culturally normative
positive events as a default for the schema-basectsring of life story and identity.

This bias is reduced in emotional disorders espigsidnen faced with the challenges of
extreme negative events as in PTSD.

Centrality of positive and negative events across the life span. When the means
for the CES-positive and CES-negative were platied function of age at the time of
the most negative and most positive event, respagtithe CES-positive dropped with
increasing age whereas the CES-negative tendedreeaise with increasing age. Thus,
the positive events in the recent past were netras central to life story and identity as
were the positive events earlier in life, wherdasregative events tended to show the
reverse pattern with recent events being ratedaae oentral than remote events (with
the exception of traumatic experiences in earljdbisiod which stayed at a high level;
Figure 3). The increase shown for the CES-positiith increasing distance to the event
is likely to reflect the effects of cultural lifespts, according to which earlier periods in
life, especially young adulthood, are associatdti wiore positive events than later
periods in life. Nostalgia and other forms of ideation of the past may also play a role
(Field, 1981; Holbrook, 1993; Taylor, 1991; Wils&rRoss, 2003).

One possible explanation of the pattern for CEGatiee across the life span is
the mobilization-minimization thesis (Taylor, 199afcording to which negative life
events cause an immediate mobilization in ternsraihg physiological, cognitive,
emotional and social responses. This mobilizatioth® organism is followed by
responses that serve to minimize the long-term ainpfthat event, consistent with a
general positivity bias (Matling & Stang, 1978; Tay& Brown, 1988). This thesis is
consistent with multiple studies showing that thegonal content of negative events
fade more quickly over time than the emotional eahbf positive events (see Walker,
Skowronski, & Thompson, 2003, for review). Becacesatrality to life story and identity
is positively related to level of emotion assoaiatéth the event (Berntsen & Bohn,
2010) we would expect the CES-negative to be hifrethe most recent events,
consistent with the findings.

Two previous studies (Boals, 2010; Rasmussen &t8en, 2009) compared the
CES-negative and the CES-positive and found newiffces. However, in contrast to the
present study, both of these studies involved wgrdduates and therefore concerned
events of a more recent date than the ones analyzkd present study with older adults,
who sampled events across the entire life spain gse previous studies with
undergraduates, our analyses showed no differdreteseen the CES-negative and CES-
positive for events that had occurred in the mesént decade. It therefore seems that
this difference is present only when the centraditgxamined at a substantial temporal
distance to the emotional events, suggesting adeyfor retrospective evaluation. In
addition, it is possible that the marked differebeéween the overall means of the CES-
negative and CES-positive that was seen in theeptessudy, but not in studies involving
undergraduates, reflects a positivity bias thabisfully developed in young adulthood.
This is consistent with studies showing that olctempared to younger participants recall
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less emotionally negative events and more pos#isnts (Kennedy et al., 2004;
Schlagman et al., 2006) and have lower scores @sunes of both frequency and
intensity of negative affect (see Charles & Carsten 2010; Charles, Reynolds, & Gatz,
2001, de Vries, Blando, Southard, & Bubeck, 200, Broczek, 2001, for reviews).
Following both explanations, the overall differefEween the two measures that we
found in the present study may be seen only whereged for events across the entire
life span in a middle-aged or older sample. Futasearch should examine how the
relation between the CES-negative and the CES#pesievelops over life and varies
between different age groups.

Limitations. The following limitations should be consideredemrevaluating the
present findings. First, the negative and posiivents were sampled in different ways.
For the sampling of the negative events we usedralardized questionnaire with 19
trauma event categories. We did so in order tondrtiie participants of possible traumas
that they might have had during their lifetime tunteract a dominance of recent
negative events as observed in earlier work, usegrecall (Berntsen & Rubin, 2002).
In addition, the traumatic life event questionnam&uded both a category of “other”
events as well as a category of “experiences fiksd that you feel you can't tell about”,
allowing an open response to be made. The postigats, on the other hand, were
sampled through free recall. This method was engulog order to avoid boosting the
frequency of cultural life script events. Had ttatipants instead been probed with a
list of typical positive life events (as an equival to the trauma questionnaire) life
scripts events (such as marriage, having childgeduation) would most likely have
been cued, making their observed high frequendicdif to interpret. Thus, the different
instructions worked against the observed effects.

Only the positive events were coded for life sceigrrespondence. Such a coding
did not make sense in relation to the negative tsvaen sampled through the TLEQ. Just
one TLEQ event (i.e., “the sudden and unexpectathdsf a close friend or loved one”)
showed some correspondence with events listeceiAtherican cultural life script (i.e.,
Others’ death and Parents’ death, cf. Rubin e2809, Table 2), although it is not
scripted in the sense of being locked to a padictiine in life, given the emphasis on its
sudden and unexpected nature (Berntsen & Rubir})200e sudden death category
accounted for 32% of the negative events.

Second, because the present study was part ofging longitudinal study, not
all of our measures were taken at the same tinmee sterive from earlier waves.
Measures of depressive symptoms were taken appatedyr3 years earlier and measures
of personality were averaged across scores obtdi2egears and 18 years ago. While we
have evidence that these two measures are reagatable over time (see Costa et al.,
2000), it is nonetheless the case that the effentsonality and depression might have
been higher if these measures were taken at the tar as the other measures.
However, the key measures in the present studyGE®-negative and CES-positive,
measures of PTSD symptoms, trauma- and well-beidigators) all derive from the
same wave of data-collection.

Third, it should also be noted that some of thesent findings may be reflect
cohort effects. In our analyses, we included ohbse respondents who were in the
decade of the 60s and who thus were born betwe#hd®d 1949. This implies that
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some of the male respondents fought in the Vietéan, and that many of our
respondents may have been otherwise affected &y (e.g., waiting for their spouse
to come home). It is not clear to which extent stchort events have influenced the
responses. However, the small peak of traumatinteve the age period of 20-25 (see
Figure 4) corresponds to the time of the Vietnanr Wfal appears, at least in part, to
have been caused by the impact of this war onespandents’ lives.

Concluding comments. In a broader perspective, our findings help tohe a
dispute concerning the effects of negative andtipestmotion on memory (e.g.,
Baumeister, Bratslavsky, Finkenauer, Vohs, 2001lké&faSkowronski, & Thompson,
2003). Whereas many studies suggest that negatirdsecause greater physiological
and affective reaction and more cognitive proces@aumeister et al., 2001; Taylor,
1991) which would enhance memory, positive evesrighe other hand, appear to be
more easily accessed on a long-term basis. Aswedén the introduction, they tend to
be retrieved more quickly than negative eventsthay are normally twice as frequent as
negative events in free recall. Our findings helpesolve this paradox in the following
way. Positive life events may mostly gain centyal@nd thus long-term accessibility)
through their correspondence with cultural normsgétive events, on the other hand,
may become central by deviating from cultural noand by causing disruption and
strong affective reactions, all of which associatétth emotional distress. Following this
view, positive and negative events both have higlolyerful effects on memory and
identity but through very different mechanisms. Aldge events cause an immediate
mobilization (Taylor, 1991), which may lead to letegm distress if not dampened down,
whereas positive events help to anchor the perdifa’'story and identity in the cultural
norms of his or her society, which may serve asfiebagainst emotional distress.
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Table 1
Means of variables and correlations with the CES-negative
and CES-Positive

Vari abl e Mean SD r- CES- r - CES+ N
CGender (M=0, F=1) 0.31 0. 46 0.19**** (Q, 12**** 2526
CES
CES- negati ve 2.44 1.23 1.00 0. 18**** 2526
CES- positive 3.98 1.03 0.18**** 1.00 2526
Trauma and event rel ated
PCL 22.76 8. 86 0.55**** Q,07*** 2493
pri meiDdepr 2.51 3.12 0.21**** 0.01 2174
age-at-trauma 38.87 16.64 0. 06* -0.03 1767
age-at-pos.-event 35.04 12.92 -0.01 -0.24**** 2382
nunber - of -t raunmas 6.10 6.18 0.28**** (0,03 2526
Al-trauma 0.41 0. 49 0.22**** 0.01 2526
A2-trauma 0. 37 0.48 0.33**** (0.08**** 2526
Personality
NEO- N 48. 88 9. 89 0.23**** (0, 06** 2376
NEO- E 49,54 9.54 -0.03 0.07** 2376
NEO- O 53.13 10.64 0. 14**** 0.02 2376
NEO- A 47.81 9.59 0.03 0. 09**** 2376
NEO- C 51.92 10.34 -0.01 0.03 2376
Wl | bei ng
happy 5.47 1.09 -0.16**** 0.09**** 2521
heal t h 3.34 0.62 -0.16**** 0.00 2513
menory 3.27 0.61 -0.11**** 0.00 2513
cope 3.23 0.65 -0.18**** 0.02 2508
fi nance 3.20 0.72 -0.12**** 0.01 2508
support 3.49 0.66 -0.09**** Q. 11**** 2506

Figure Captions
Figure 1.
Percent of responses as a function of mean scordedCES-negative and CES-positive.
Figure 2.
Mean scores on the CES-negative and CES-positiefasction of PCL scores. The
error bars represent standard errors.
Figure 3.
Mean scores on the CES-negative and CES-positiedasction of age at the time of the
event. The error bars represent standard errors.
Figure 4.
Percent of traumas and positive events as a funofiage at the time of the event
Figure5.
Percent of positive life script events and positiea-life script events as a function of
age at the time of the event
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Figure 3
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