Memory & Cognition
2006, 34 (2), 251-260

Reality monitoring and memory distortion:
Effects of negative, arousing content

ELIZABETH A. KENSINGER and DANIEL L. SCHACTER
Harvard University, Cambridge, Massachusetts
and the Athinoula A. Martinos Center for Biomedical Imaging, Charlestown, Massachusetts

Although individuals often claim to vividly remember negatively arousing information, few studies
have been performed to examine whether this emotional information is remembered more accurately
than nonemotional information. In the present study, we investigated whether the emotional content of
items modulates the accuracy with which individuals make reality-monitoring decisions. Participants
(young adults, 18-35 years of age) distinguished imagined from seen words (Experiments 1 and 3A)
or objects (Experiments 2 and 3B). Half of the items studied in each condition (presented and imag-
ined) were negative and arousing, and half were neutral. The participants mistook imagined items for
presented ones, but the number of reality-monitoring errors was lower for the arousing items than
for the neutral items. Negative, arousing items appear to be remembered with contextual detail more
frequently than are neutral items, leading memory for this emotional information to be less prone to
distortion than is memory for neutral information. Thus, negative arousal can enhance not only the
subjective vividness of a memory, but also a memory’s accuracy.

It is often difficult to distinguish between instances in
which an item was imagined and those in which it was
actually presented. Reality monitoring refers to the set of
processes that allow this discrimination of external and
internal sources of events (Johnson & Raye, 1981). In ev-
eryday life, this ability is critical for answering nagging
questions such as the following: Did I lock the door behind
me? Or did I only imagine locking it? In the laboratory,
such distinctions must be made when individuals experi-
ence some events and imagine others and then, later, must
attribute each event to the proper source (see, e.g., Finke,
Johnson, & Shyi, 1988; Henkel, Johnson, & De Leonardis,
1998). The task is a difficult one because both event types
are familiar: To successfully discriminate the event types,
individuals must determine the source of an item’s famil-
iarity (internally generated vs. externally presented).

To accurately assign information to an internal or exter-
nal source, individuals appear to take advantage of the fact
that different types of information tend to be differentially
remembered for actual and imagined events. Experienced
events often include more sensory, contextual, and seman-
tic information, whereas imagined events contain more in-
formation regarding cognitive operations (Johnson & Hirst,
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1993; Johnson & Raye, 1981). Remembering these charac-
teristics (e.g., the sensation of holding the key while locking
the front door) typically is associated with accurate memory
attributions, but reality-monitoring errors sometimes can
occur. Evidence to support this framework has come from
a number of lines of research. For one, manipulations that
narrow the gap with regard to the details associated with
experienced versus imagined events (e.g., vividly imagin-
ing an event, so that the event includes rich perceptual in-
formation, or generating an imagined item automatically, so
that limited cognitive operations are employed) tend to in-
crease the likelihood of reality-monitoring errors (see, €.g.,
Henkel et al., 1998; Johnson, Foley, & Leach, 1988; John-
son, Raye, Foley, & Foley, 1981; Mammarella & Cornoldi,
2002). In contrast, manipulations that enhance differences
between imagined and experienced events (e.g., including
object use as part of a performed action) reduce the fre-
quency of reality-monitoring errors (Sussman, 2001). Sec-
ond, individuals who have difficulties remembering event
details (e.g., older adults) make reality-monitoring errors
with greater frequency than do individuals who do not have
such difficulties (e.g., younger adults; Chalfonte & Johnson,
1996; Hashtroudi, Johnson, & Chrosniak, 1990; Johnson,
De Leonardis, Hashtroudi, & Ferguson, 1995). Third, mem-
ory distortions are reduced when retrieval orientation pro-
motes a response on the basis of item-specific information,
rather than on the basis of familiarity alone (see Johnson,
Hashtroudi, & Lindsay, 1993; Schacter, Norman, & Kout-
staal, 1998). Therefore, the ability to remember contextual
details of the encoding episode appears to be critical for
reality-monitoring performance.

The goal of the present experiment was to examine
what effect the emotional salience of information would
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have on reality-monitoring ability. Individuals often claim
to remember arousing events vividly and in great detail.
Flashbulb memories are an extreme example, with indi-
viduals believing that they remember specific contextual
details of a surprising and arousing event, such as where
they were and what they were wearing, even years after the
event occurred (e.g., R. Brown & Kulik, 1977). Even in
laboratory settings, however, emotional content increases
the vividness of memory: Individuals are more likely to
state that they vividly remember pictures and words if they
have negative content than if they are void of emotional
meaning (Dewhurst & Parry, 2000; Kensinger & Corkin,
2003; Ochsner, 2000).

Although it is clear that emotional experiences seem to
be remembered richly, there can be dissociations between
the subjective vividness and the objective accuracy of a
memory for an arousing event. For example, individuals
often change their reports about how they first learned of
an emotional event, while retaining high confidence in their
memory. In fact, there often is little correlation between an
individual’s confidence in a memory and the consistency of
that memory (Neisser & Harsch, 1992; Schmolck, Buffalo,
& Squire, 2000; Talarico & Rubin, 2003). In the labora-
tory, enhanced remember responses, indicating a subjec-
tively vivid memory for an item, often occur without an en-
hancement in old—new discrimination of emotional items
(Ochsner, 2000; Sharot, Delgado, & Phelps, 2004), leading
some researchers to propose that the negative, arousing
content of information increases primarily the subjective
richness associated with a memory, but not its objective
accuracy (e.g., Sharot et al., 2004).

In some instances, however, memories for emotional
information (and in particular, negatively emotional in-
formation) are more likely to contain contextual details.
For example, individuals are more likely to remember the
color of font or the spatial location of an emotional word,
as compared with a neutral word (D’ Argembeau & Van der
Linden, 2004; Doerksen & Shimamura, 2001). Contextual
information presented in a sentence also can be more likely
to be remembered if the sentence is negative, as opposed
to when it is neutral (Kensinger, Anderson, Growdon, &
Corkin, 2004; Kensinger, Brierley, Medford, Growdon,
& Corkin, 2002; but see Maratos & Rugg, 2001).

Given the reliance of reality-monitoring ability on the
ability to remember contextual information (e.g., sen-
sory, perceptual, and semantic information for presented
events and information about cognitive operations for
imagined events; Johnson & Raye, 1981), it would follow
that stimuli that are more likely to be remembered with
contextual details would be less prone to misattribution.
Thus, if contextual elements present at encoding are more
likely to be remembered for negative, arousing items, this
should boost an individual’s ability to distinguish inter-
nally generated from externally generated information. If,
in contrast, arousal primarily enhances the subjective viv-
idness of a memory but does not influence the accuracy
of the contextual details remembered, reality-monitoring
performance should not be better for the arousing words
than for the nonarousing words.

The couple of studies in which memory distortion for
emotional and neutral information has been looked at
have supported the conclusion that emotional informa-
tion is less likely to be falsely remembered than is neu-
tral information. When participants study words related
to nonpresented neutral lures (e.g., sink, pink, and wink,
related to rink) or emotional lures (e.g., cape, tape, and
nape, related to rape), they are less likely to falsely rec-
ognize (Pesta, Murphy, & Sanders, 2001) or falsely recall
(Kensinger & Corkin, 2004a) the emotional lures than the
neutral lures. However, in these studies, the majority of
the studied items were neutral. Thus, the design did not
allow a distinction between effects of emotional salience
and effects of conceptual incongruence: The fact that the
lures were emotional also made them conceptually incon-
sistent with the words presented at study (see Kensinger
& Corkin, 20044, for further discussion). It is possible that
when similar proportions of emotional and neutral items
are studied, there is no memory accuracy benefit for the
emotional items.

The present experiments were designed so that half of
the studied items were negative, arousing items and half
were neutral. Therefore, differential illusory memory
rates should not result from a conceptual incongruence
of the arousing items but, instead, should stem from the
arousing nature of the items. The present study addressed
whether the negative, arousing content of items would
reduce the frequency with which an individual would
misremember information, using reality-monitoring par-
adigms with viewed or imagined words (Experiments 1
and 3A) or objects (Experiments 2 and 3B). We focused
on negative, arousing stimuli for several reasons. First, in
the bulk of the research on memory for contextual details
of emotional events, negative public events (e.g., flash-
bulb memories) or real-life experiences (e.g., the weapon

Jocus effect) have been focused on. Similarly, negatively

valenced stimuli have been used in the laboratory (e.g.,
Kensinger et al., 2002; Kensinger & Corkin, 2003). Sec-
ond, the studies in which memory for negative and posi-
tive stimuli has been compared have shown that the two
valences may differentially affect the processes related
to memory formation (Dolcos & Cabeza, 2002) and the
frequency with which information is vividly remembered
(Ochsner, 2000). Third, we wanted to select emotional
stimuli relatively high in arousal, and it is easier to find
high-arousal negative words and objects than high-arousal
positive words and objects.

EXPERIMENT 1

In the first experiment, the participants performed a
letter height decision task (adapted from H. D. Brown,
Kosslyn, Breiter, Baer, & Jenike, 1994): They indicated
whether the first letter of a word was shorter than the last
letter. Half of the words were presented both aurally and
visually. The other words were presented aurally but not
visually, requiring the participants to form a mental image
of the word to perform the letter height task. At retrieval,
the participants were asked to indicate which items had



been visually presented. Thus, they had to distinguish the
words that had been externally presented (on the com-
puter screen) from those internally generated (mentally
imagined). Reality-monitoring errors occurred when the
individuals mistakenly said that an item that they had
imagined had been visually presented. By manipulating
the emotional content of the words, we could investigate
whether this likelihood of misattribution was affected by
whether or not the information was arousing.

Experiment 1 also included two encoding conditions:
an incidental one, in which the participants were not in-
structed that their memory would later be tested, and an
intentional one, in which the participants were informed
that they would be required to indicate whether words had
been externally presented. This instruction manipulation
allowed investigation of the effects of negative arousing
content on memory when individuals did and did not
know that the ability to discriminate internal from exter-
nal sources would be tested. We reasoned that if relatively
automatic processes influence the ability to remember the
source (internal or external) of a negative arousing item’s
presentation, memory accuracy should differ for the emo-
tional and the neutral items on the incidental task. In con-
trast, if voluntary engagement of attentional processes
modulates memory accuracy for the arousing items, mem-
ory for those items might be disproportionately altered
with the intentional encoding task. This manipulation of
encoding instructions seemed important, given recent evi-
dence that for some types of contextual information (color
of font), the memory benefit for emotional words can be
greater with incidental encoding instructions than with
intentional ones (D’ Argembeau & Van der Linden, 2004).
We wanted to examine whether this influence of encod-
ing instructions would exist within a reality-monitoring
paradigm.

Method

Participants

The participants were 32 native English-speaking Harvard Univer-
sity undergraduate or graduate students (18 females and 14 males;!
age range = 18-30 years; mean age = 21.3). Half of the participants
were given the incidental encoding task, and half were given the in-
tentional encoding task. No participant had a history of depression
or was currently depressed, and no one was taking centrally acting
medications. Participation required approximately 45 min, and the
participants were compensated with $7 or course credit. The partici-
pants provided informed consent in a manner approved by Harvard
University’s Committee on the Use of Human Subjects.

Materials and Design

The stimuli were 128 words. Half were negative and arousing,
and half were neutral. The words were selected from the Affective
Norms for English Words database (ANEW; Bradley & Lang, 1999)
and from words used in a prior investigation (Kensinger & Corkin,
2003). Negative words (e.g., rape or slut) had an average valence
rating of 3.0 (SD = 1.1) and an average arousal rating of 6.2 (SD =
1.0). Neutral words had an average valence rating of 5.8 (SD =
0.96) and an average arousal rating of 3.9 (SD = 0.67).2 Valence
and arousal rating scales ranged from 1 to 9 (lower numbers indicate
more negative and less arousing, respectively). Negative and neutral
words were all four letters in length and did not differ significantly in
word frequency, familiarity, or concreteness (Coltheart, 1981).
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The stimuli were divided into two sets of 64 words each (32 arous-
ing and 32 neutral). The set used was counterbalanced across par-
ticipants. The two sets did not differ significantly in word frequency,
familiarity, or concreteness (Coltheart, 1981), and the emotional
words from the two sets did not differ significantly in valence or
arousal ratings.

Of the 64 words, 48 (24 arousing and 24 neutral) were presented
at study. The remaining 16 words (8 arousing and 8 neutral) were
used as foils on the recognition test. The words presented at study,
versus those used as foils at recognition, were randomized across
participants. At study, all the words were presented aurally (via
headphones). Concurrent with the auditory presentation, the par-
ticipants saw either the word written in lowercase letters (e.g., bomb)
or a line ( ) indicating that they should imagine what the word
would look like if written in lowercase. The condition in which the
words were presented (visual presentation or mental imagery) was
counterbalanced across participants.

Because the participants performed a letter height decision
task, we counterbalanced the letter heights of the emotional and the
neutral words. For each emotion—modality category, six items had
first letters that were shorter than the fourth letter (e.g., slut), two
had first and fourth letters that were both short (e.g., rape), two had
first and fourth letters that were both tall (e.g., fish), and two had a
first letter that was taller than the fourth letter (e.g., toes). The par-
ticipants responded yes only to items for which the first letter was
shorter than the last and no to all the other items. Thus, six items in
each emotion—modality combination required a yes response, and
six required a no response. Four buffer items (two requiring a yes
response and two a no response; not included in the number tallies
above) were placed at the beginning and end of the study list.

Procedure

Incidental study phase. The participants were told that they
would be performing a task of visual imagery ability. They were in-
formed that some of the items would be emotional, because we were
interested in how the emotional content of items affected cognitive
processing. The participants heard a series of 48 words (24 arousing
and 24 neutral) pronounced over a headset. Simultaneously, they
saw either the word written on the screen (e.g., rape) or a blank line
(___). The words were evenly divided between the two presenta-
tion conditions (visual presentation and mental imagery) in such
a way that 12 arousing and 12 neutral words were studied in each
condition. The words were pseudorandomly intermixed, so that no
more than 4 words of a given presentation or emotion condition were
presented together. The participants had a maximum of 6 sec to indi-
cate whether the height of the first letter of the word was lower than
the height of the fourth letter of the word (if written in lowercase).
They pressed a key labeled “Y” when the first letter was lower in
height and a key labeled “N” when the first letter was of a height
equal to or greater than that of the last letter of the word. As soon as
the participant made his or her response, a fixation cross (+) was
presented until the start of the next trial. Reaction times to make the
letter height decision were measured.

Test phase. Immediately after completion of the study phase, the
participants were given a surprise recognition test, in which they
indicated whether or not the words had been visually presented at
study. Thus, both heard/imagined words and new words received the
same response. They were presented with 64 words (the 48 studied
words, 8 new arousing words, and 8 new neutral words).

Intentional study and test phases. The procedure for the inten-
tional study and test phases was identical to that for the incidental
ones, with the exception that the participants were warned before the
study phase that a memory test would follow and that they would be
required to indicate which words had been visually presented.

Data Analysis
The memory measures of interest were the proportions of cor-
rect attributions (i.e., correctly indicating that an item had been vi-
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sually presented) and misattributions (i.e., incorrectly attributing
an imagined item to visual presentation). To analyze the effects of
emotion on these attribution rates, an ANOVA was conducted with
item type? (negative arousing or neutral) and response type (correct
attribution or misattribution) as within-subjects factors. The critical
questions were whether an interaction between item type and re-
sponse type would emerge and whether that interaction would result
from enhanced accuracy for the arousing items (i.e., increased rates
of correct attribution to visual presentation and decreased rates of
misattribution to visual presentation) or from reduced accuracy for
arousing items. Encoding instruction (incidental or intentional) was
included as a between-subjects factor in order to examine whether
this variable would influence the interaction between item type and
response type.

Results

The ANOVA revealed an effect of response type
[F(1,30) = 43.04, p < .001; partial 2 = .59], due to the
fact that correct attribution rates were higher than misat-
tribution rates, along with the critical interaction between
item type and response type [F(1,30) = 24.05, p < .001;
partial »2 = .45]. This interaction emerged because the
participants showed lower misattribution rates for nega-
tive arousing words than for neutral words [#(15) = 2.47,
p < .05, with incidental encoding; #(15) = 2.38, p < .05,
with intentional encoding] and higher correct attribution
rates for negative arousing words than for neutral words
[#(15) = 2.97, p < .01, with incidental encoding; #(15) =
2.33, p < .05, with intentional encoding; see Table 1].
There was an interaction between encoding instruction
and response type [F(1,30) = 6.35, p < .05; partial 72 =
.18]: Misattributions were lower and correct attributions
were higher with the intentional encoding instructions than
with the incidental encoding instructions (see Table 1).
The instructions did not, however, interact with the effects
of item type. There was no interaction between instruc-
tion and item type and no three-way interaction between
instruction, item type, and response type.

The effect of negative arousal on memory accuracy did
not stem from differences in processing time at encoding:
An ANOVA conducted on the reaction times during the
encoding phase indicated no effect of item type and no in-

Table 1
Experiment 1: Reality Monitoring as a Function of Encoding
Condition and Emotional Content

Correct Baseline

Attribution Misattribution False Alarm

Emotion M SE M SE M SE
Incidental Encoding

Negative arousing .58 .06 41 .06 .08 .03

Neutral 45 .05 .55 .05 .08 .02
Intentional Encoding

Negative arousing .66 .06 31 .06 .08 .03

Neutral .57 .06 41 .06 .08 .03

Note—Correct attribution rates reflect assignment of a viewed response
to a visually presented word. Misattribution rates indicate assignment
of a viewed response to a mentally imagined word. Baseline false alarm
rates signify assignment of a viewed response to a nonstudied word.

teractions with item type ( p > .2). The effect also was not
due to a general bias in memory: Misattribution rates did
not differ for new arousing and new neutral items (p >
.2; see Table 1).

Discussion

The results of Experiment 1 support the conclusion
that reality-monitoring errors occur less frequently for
negative arousing items than for neutral ones. Although
individuals did make some errors with negative items,
believing that they had seen a word that, in reality, they
mentally imagined, such errors occurred more frequently
for neutral words.

The finding that memory for negative arousing items is
less prone to distortion than is memory for neutral items
is consistent with results from an associate list paradigm
used to elicit false memories (Kensinger & Corkin, 2004a;
Pesta et al., 2001), suggesting that the effect holds across
arange of paradigms. Furthermore, the effect does not ap-
pear to result only when the emotional items are concep-
tually incongruent with the items present at study: In the
present design, half of all the studied words were negative.
Thus, the enhanced accuracy for these items could not
be due to general differences in expectations about how
many emotional items were imagined or presented.

The data from the present experiment also are consis-
tent with prior data suggesting that individuals are more
likely to remember contextual elements present during
encoding of emotional, as compared with neutral, verbal
stimuli (D’ Argembeau & Van der Linden, 2004; Doerksen
& Shimamura, 2001). Presented items that are remem-
bered with contextual details (such as the visual percepts
present at encoding) may be more easily distinguished
from imagined items (Johnson et al., 1993). Similarly, re-
membering information present during an imagined event
(e.g., the cognitive operations performed) should assist in
rejecting the item as a presented one. Thus, the enhanced
reality monitoring for the negative items is consistent with
the improved source-monitoring ability shown in these
prior studies. These data indicate that negative arousal
does not merely enhance subjective vividness, while hav-
ing no effect on memory accuracy; rather, across a range
of paradigms, arousing words appear to be less prone to
memory distortion than are nonarousing words.

The encoding instructions (incidental or intentional) did
not affect the interaction between emotion and response
type. In both conditions, correct attribution rates were
higher and misattribution rates were lower for the negative
arousing words than for the neutral words. This finding
suggests that the ability to remember contextual details
of negative information may occur even when intentional
strategies are not engaged. There may be relatively auto-
matic processes that facilitate the encoding of contextual
details (see, also, Bush & Geer, 2001; Kensinger & Cor-
kin, 2004b). It is also plausible that retrieval strategies are
particularly important in mediating the effect. Prior stud-
ies have shown that when participants require retrieval of
source information before determining whether an object



was presented, reality-monitoring errors occur less fre-
quently than in conditions in which participants may be
more likely to make assignments on the basis of familiar-
ity (Johnson et al., 1993; Schacter et al., 1998). Perhaps
individuals are more likely to adopt a source retrieval strat-
egy when retrieving information about negative arousing
words, as compared with neutral words.

Regardless of the exact mechanisms, the results of Ex-
periment | indicated that reality-monitoring performance
was better for negative arousing words than for neutral
words. An open question was whether this finding would
generalize to another type of stimulus. The studies that
have shown better source memory for emotional infor-
mation have used single words (Doerksen & Shimamura,
2001; Kensinger & Corkin, 2003) or sentences (Kensinger
et al., 2002). Perhaps there is something particular about
verbal emotional stimuli (e.g., the fact that they must be
processed to a relatively high level before their emotional
salience can be ascertained) that leads to the source mem-
ory enhancement. To examine whether the findings of Ex-
periment 1 would generalize to a different paradigm, using
a different type of stimulus, Experiment 2 assessed reality-
monitoring ability for negative and neutral objects.

EXPERIMENT 2

In Experiment 2, we used a design (adapted from Gon-
salves & Paller, 2000) that would assess reality-monitoring
ability for single objects. Object names (e.g., cabbage)
were presented, and the participants were asked to form
a mental image of the object in order to decide whether
it would fit inside a shoebox. Half of the named objects
were then visually presented. At retrieval, the participants
distinguished items that had been visually presented from
those that had not.

Method

Participants

The participants (12 women and 8 men) were native English
speaking Harvard undergraduate or graduate students (age range =
19-25 years; mean age = 21.5). Task completion required two ses-
sions, each lasting approximately 0.5 h, and the participants were
remunerated at $10/h for their participation. The methods were ap-
proved by the Harvard University Committee on the Use of Human
Subjects.

Materials

Materials included 450 concrete words (half negative and arous-
ing and half neutral) and 450 photo object depictions of the named
objects. Images were taken from a photo clip art package (Hemera
Co.) and from www.clipart.com and depicted a single object (e.g., a
frog or a snake) void of any background. Images were formatted using
PicStationX, so that they were 300 pixels in their longest dimension.

Words and pictures were judged for arousal by a group of 20
young adults (10 men; 18-35 years of age). Half of the words and
objects were high in arousal, receiving scores greater than 2.5 (mean
for words = 2.96, mean for pictures = 3.07) on a scale of —=5to +5
(negative values indicated that an item was calming or soothing, and
positive values indicated that an item caused excitement or agita-
tion). The other half of the words and objects were neutral, receiving
arousal ratings lower than +1 (mean for pictures = 0.67, mean for
words = 0.59).
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Numerous dimensions were controlled between the negative and
the neutral items, in order to lessen the concern that factors aside
from the negative, arousing content could underlie performance dif-
ferences. Negative and neutral images were matched for category
membership so that they contained similar numbers of people, ani-
mals, or buildings/landscapes. Negative images were taken primar-
ily from the categories of animals, clothing, weapons/crime, funeral,
hospital/medical, and professions. Neutral images were taken pri-
marily from the categories of animals, clothing, tools, holiday, res-
taurant, and professions. Items were selected so that a similar num-
ber of items were taken from each category. Category membership
was ascertained on the basis of the listing in the clip art package.
Negative and neutral words were matched pairwise for word length,
word frequency, and word imageability (Coltheart, 1981), so that
there were no overall differences on any of these dimensions.

Design

Study phase. The participants were instructed that they were per-
forming a task assessing mental imagery ability and emotional pro-
cessing. At study, 300 words (150 emotional and 150 neutral) were
presented on the computer screen, each for 2 sec. Half of the words
(75 emotional and 75 neutral) were followed by a blank square for 2
sec (word-only trials), and half of the words were followed by their
corresponding photo object for 2 sec (word-plus-picture trials). The
items shown on word-only versus on word-plus-picture trials were
counterbalanced across participants.

The participants made a buttonpress to indicate whether each
word named an object that was bigger or smaller than a shoebox (the
participants were shown the shoebox prior to the start of the study
phase). They were told that the task was assessing mental imagery
performance and that they should, therefore, use mental imagery to
perform the size judgment task. Subsequent debriefing indicated
that all the participants successfully formed mental images of the
objects within the allotted time. No response was required to the
pictures or rectangles.

Test phase. After a 2-day delay,* the participants returned to the
laboratory and performed a surprise recognition test. Debriefing in-
dicated that no participant believed that his or her memory would be
assessed. The participants were presented with words via a headset
(auditory word files were downloaded from www.ldc.upenn.edu/
cgi-bin/aesl/aesl) and were asked to make buttonpresses to indicate
whether they had seen a picture corresponding to the item. Thus,
new items and items that had only been mentally imagined required
a no response. The recognition test included all 300 studied items,
plus 50 novel arousing items and 50 novel neutral items from the
same categories as the items studied and 25 novel arousing and 25
novel neutral items from unstudied categories. The items included
as categorical lures versus as studied items were randomized across
participants. The recognition test was self-paced.

Results

An ANOVA was computed with response type (false
alarm to an unrelated item, false alarm to a categorically
related item, misattribution of a word-only item, or cor-
rect attribution of a word-plus-picture item) and item
type (negative or neutral) as within-subjects factors. This
ANOVA revealed a significant effect of response type
[F(3,57) = 71.74, p < .001; partial n2 = .79], stemming
from the participants’ higher rates of correct attribution,
as compared with misattributions [for negative items,
t(19) = 8.49, p < .001; for neutral items, #(19) = 5.74,
p < .001]. There was no effect of item type [F(1,19) =
0.23, p > .6; partial #2 = .01], but there was a signifi-
cant interaction between response type and item type
[F(3,57) = 9.42, p < .001; partial 52 = .33]. The interac-
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tion resulted because misattribution rates (to word-only
items) were significantly higher for neutral items than for
negative arousing items [#(19) = 3.4, p < .01], whereas
correct attributions (to word-plus-picture items) were
significantly higher for arousing than for neutral items
[#(19) = 4.02, p < .001; see Table 2]. There was no effect
of item type on the baseline false alarm rates for items
that were unrelated to those presented at study [#(19) =
0.17, p > .8] or for items that were categorically related
[#(19) = 0.48, p > .6].

Discussion

The results of Experiment 2 replicated and extended
the critical findings of Experiment 1. The participants
showed improved reality-monitoring ability for objects
with emotional content, as compared with those devoid
of emotional salience. Thus, memory for emotional items
appears to be less prone to at least some types of memory
distortion. This finding is not constrained to tasks includ-
ing only verbal stimuli but also extends to a task in which
reality-monitoring ability is assessed for single objects.

A potential drawback of Experiments 1 and 2 was that
the participants were given only two options at retrieval:
The item was presented, or the item was not presented.
This design prevents separation of item recognition from
source attribution (presented or imagined) scores (see
Murnane & Bayen, 1996, for a discussion). In order to dis-
tinguish item recognition from source recognition rates,
we carried out variations of Experiments 1 and 2 in which
the participants were given three choices at retrieval: The
item was presented, the item was imagined, or the item
was never studied.

EXPERIMENT 3A

Method

Participants

The participants in Experiment 3A (8 women and 8 men) were na-
tive English speaking Harvard University undergraduate or graduate
students (age range = 20-28 years; mean age = 21.9).

Materials and Design

The materials and design were identical to those described in Ex-
periment 1, with the exception that the participants were given the
three choices at retrieval. Because the encoding instructions had not
influenced the effect of emotion on memory performance in Experi-
ment 1, only the incidental encoding instructions were administered.

Results

To examine whether Experiment 3A would replicate
the main finding of Experiment 1, an ANOVA was con-
ducted on the response rates uncorrected for item recogni-
tion. This analysis considered the effects of response type
(correct attribution or misattribution), item type (nega-
tive arousing or neutral), and condition type (presented
or imagined) as within-subjects factors, revealing signifi-
cant effects of item type [F(1,15) = 9.56, p < .01; partial
n? = .39] and response type [F(1,15) = 31.66, p < .001;
partial 52 = .68]. The ANOVA also showed the critical in-
teraction between item type and response type [F(1,15) =
36.6, p < .001; partial #? = .71], due to the fact that cor-
rect attribution rates were higher and misattribution rates
were lower for the negative arousing words than for the
neutral words (see Table 3). An interaction also was pres-
ent between item type and condition type [F(1,15) = 8.37,
p < .05; partial n2 = .36], with a greater effect of item
type for the imagined items than for the presented items
(see Table 3).

The three-choice recognition decision allowed compu-
tation of source memory performance conditional upon
item recognition (a conditionalized source identification
measure; see Durso, Reardon, & Jolly, 1985; Marsh &
Bower, 1993; Murnane & Bayen, 1996). It was important
to examine this measure because item recognition rates
were higher for the negative arousing items than for the
neutral items [7(15) = 3.21, p < .01]. An ANOVA con-
ducted on the conditional source measures with item type
(negative or neutral) and condition (presented or imag-
ined) as within-subjects factors indicated a significant ef-
fect of item type [F(1,15) = 24.6, p < .001; partial n2 =
.62] and no effect of condition or interaction between item
type and condition. The effect of item type resulted be-
cause source memory was more accurate for the negative
arousing items than for the neutral items [#(15) = 4.96,
p < .001; see Table 3].

The effects of negative arousal on memory did not
stem from differences in processing time at encoding:
An ANOVA conducted on the reaction times during the
encoding phase indicated no effect of item type and no in-
teractions with item type ( p > .3). The effect also was not
due to a general bias in memory: An ANOVA conducted
on the false alarm rates indicated only a marginal effect of
condition type [F(1,15) = 3.24, p < .10; partial 2 = .18],

Table 2

Experiment 2: Effect of Emotional Content on Reality-Monitoring Ability
Baseline Baseline

False Alarm False Alarm

Correct (Categorically ~ (Categorically

Attribution  Misattribution Related) Unrelated)

Emotion M SE M SE M SE M SE
Negative arousing .64 .04 37 .06 21 .04 .04 .01
Neutral S8 .04 42 .05 20 .04 .04 .01

Note—Correct attribution rates signify assignment of a viewed response to a visually pre-
sented object. Misattribution rates reflect assignment of a viewed response to a mentally
imagined object. Baseline false alarm rates indicate assignment of a viewed response to

a nonstudied item.
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Table 3
Experiment 3A: Memory Scores as a Function of
Encoding Condition and Emotional Content

Negative Arousing Neutral
Presented Imagined  Presented Imagined
Memory Score M SE M SE M SE M SE
Correct attribution 63 05 66 .06 48 .05 45 .07
Misattribution 14 03 20 .05 .17 .04 28 .06
Conditionalized source .72 .04 .75 .06 .57 .04 .62 .08
Novel Novel
M SE M SE
False alarm, presented 14 .06 14 .04
False alarm, imagined .06 .03 .09 .03

reflecting the fact that the individuals were more likely to
believe that a nonstudied item had been visually presented
than that it had been imagined (see Table 3). There was no
effect of item type and no interaction between emotion
type and condition type.

EXPERIMENT 3B

Method

Participants

The participants for this study consisted of 16 native English
speaking Harvard undergraduate, graduate, or summer school stu-
dents (age range = 18-28 years; mean age = 21.3).

Materials and Design

The materials were identical to those in Experiment 2. The design
was identical to that in Experiment 2, with the following exceptions:
The participants were given three choices at retrieval (the corre-
sponding object was presented, the corresponding object was only
imagined, or the corresponding object was never studied), and the
delay between study and test was reduced to 1 day (vs. 2 days in
Experiment 2).

Results

To examine whether the results of Experiment 3B
would replicate those of Experiment 2, an ANOVA was
conducted with item type (negative or neutral), response
type (correct attribution or misattribution), and condi-
tion (presented or imagined) as within-subjects factors.
The analyses revealed an effect of item type [F(1,15) =

9.9, p < .01; partial n2 = .40], response type [F(1,15) =
114.6, p < .001; partial »2 = .88], and condition
[F(1,15) = 18.2, p < .001; partial 2 = .55], as well as the
critical interaction between item type and response type
[F(1,15) = 100.4, p <.001; partial 2 = .87]. The interac-
tion emerged because, as in Experiment 2, the participants
showed more correct attributions for the negative arousing
items than for the neutral ones [#(15) = 5.8, p < .001,
for presented items; #(15) = 4.0, p < .001, for imagined
items] but fewer misattributions for the negative arousing
items than for the neutral items [#(15) = 4.5, p < .001, for
presented items; #(15) = 3.1, p < .01, for imagined items;
see Table 4]. No other interactions were significant, al-
though there was a marginal interaction between response
type and condition [F(1,15) = 3.4, p < .09; partial 2 =
.19] and between item type, response type, and condition
[F(1,15) = 3.8, p < .07; partial n2 = .20].

As in Experiment 3A, item recognition was higher
for the negative items than for the neutral items [7(15) =
2.5, p < .05]. To examine whether this difference in item
memory accounted for the effects of emotion on the cor-
rect attribution and misattribution rates, an ANOVA was
conducted on the source memory scores conditional upon
item recognition. This analysis revealed a significant ef-
fect of item type [F(1,15) = 59.7, p < .001; partial 2 =
.80], an effect of condition [F(1,15) = 7.9, p < .05; par-
tial #2 = .34], and no interaction. The effect of item type
reflected the fact that source memory was greater for the

Table 4
Experiment 3B: Memory Scores as a Function of
Emotional Content

Negative Arousing Neutral
Presented Imagined  Presented Imagined
Memory Score M SE M SE M SE M SE
Correct attribution 71 .02 .70 .02 58 .04 .63 .02
Misattribution 18 .01 .10 01 28 .02 .15 .08
Conditionalized source .79 .03 .87 .05 .66 .05 .81 .02
Novel Novel
M SE M SE
False alarm, presented .04 .01 .04 .01
False alarm, imagined 17 .01 19 .02
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negative arousing items than for the neutral items [#(15) =
4.6, p < .001, for the presented items; #(15) = 3.4, p <
.01, for the imagined items], whereas the effect of condi-
tion was due to the fact that source memory tended to
be higher in the imagined condition than in the presented
condition, for both negative arousing [#(15) = 2.2, p <
.05] and neutral [#(15) = 2.8, p < .05] items.

The effects of negative arousal did not appear to be due
to differences in response bias: An ANOVA conducted
on the false alarm rates revealed an effect of condition
[F(1,15) = 27.5, p < .001; partial #> = .65], due to the
higher proportion of false alarms attributed to an imag-
ined than to a presented source [#(15) = 5.6, p < .001, for
the negative items; #(15) = 4.5, p < .001, for the neutral
items], but no effect of item type (partial #2 = .03) and no
significant interaction (partial #2 = .08).

Discussion

The results from Experiments 3A and 3B supported the
conclusion from Experiments 1 and 2: The participants’
memories for the negative arousing items were more ac-
curate than their memories for the neutral items. Further-
more, the finding of fewer reality-monitoring errors for the
negative arousing items held even when source memory
was calculated as the proportion of correctly recognized
items for which the participant made the correct source
judgment. Thus, the memory benefit did not stem solely
from differences in the frequency with which individuals
recognized the arousing and neutral items as studied.> In
the General Discussion section, we will elaborate on the
processes that may support improved memory accuracy
for emotional information.

GENERAL DISCUSSION

Across four experiments, reality-monitoring errors oc-
curred less frequently for negative arousing items than for
neutral items. Coupled with the results of prior studies,
these findings suggest that negative, arousing content not
only can increase the probability that presented information
will be remembered vividly (see, e.g., Kensinger & Corkin,
2003; Ochsner, 2000), but also can reduce the probability
that memory for presented items will be distorted. Items
with negative arousal appear to be remembered with addi-
tional contextual information, facilitating participants’ as-
signment of a memory to an imagined or presented source
and reducing the frequency of reality-monitoring errors.

Memory distortion for emotional versus neutral infor-
mation has been investigated previously with associate
lists (Kensinger & Corkin, 2004a; Pesta et al., 2001). In
the design of Pesta and colleagues, the participants stud-
ied phonological associates of neutral and emotional lure
items. These lure words were never studied, yet the par-
ticipants falsely recognized a significant proportion of
the items. Critically, the participants were less likely to
recognize the emotional lures than the neutral lures. Thus,
the results of the present study are broadly consistent with
those of Pesta and colleagues: Arousing items were less
likely to be falsely remembered than were neutral ones.

The design of the present experiments extends the find-
ing of Pesta et al. (2001) in an important way: In the pres-
ent investigation, equal numbers of neutral and negative
arousing items were studied (vs. the design of Pesta and
colleagues, in which the majority of studied items were
neutral). Because arousing and neutral items occurred
with equal frequency in the present experiments, the re-
duced memory distortion for the arousing items cannot
be attributed to a general conceptual distinctiveness stem-
ming from the relative infrequency of emotional items at
study. Rather, the effect appears to stem more specifically
from the arousing content of the items.

It has been proposed previously that emotional items
may be more likely to be bound together with at least some
contextual details (e.g., Doerksen & Shimamura, 2001;
Heuer & Reisberg, 1990), and the results of the present
study are consistent with this proposal. Enhanced binding
would lead to an increase in item-specific information that
could combat reality-monitoring errors in a number of
ways. It could allow participants the critical information
needed to assign a memory to the proper source (internal
generation vs. external presentation). As was discussed
in the introduction, perceived and imagined events typi-
cally differ in the degree to which different types of infor-
mation are associated with the item’s presentation: Per-
ceived items are remembered with greater sensory detail,
whereas memories for imagined items typically contain
more information about the cognitive operations performed
(Johnson et al., 1993). Subsequent retrieval of these con-
textual details often will allow assignment of an item to the
appropriate source. Therefore, reality-monitoring errors for
emotional items may have been reduced because the indi-
viduals remembered the critical features necessary for dis-
tinguishing presented from imagined events (e.g., sensory,
perceptual, or semantic details; Johnson et al., 1993).

Enhanced item-specific information also could prevent
stimulus confusion. For example, having studied a picture
of a tomato but only the word apple, a participant might
at retrieval confuse the two events (e.g., remember see-
ing a red, circular food on the computer screen and incor-
rectly conclude that a picture of an apple was presented,
see Henkel et al., 1998). In contrast, this confusion may
result less frequently for emotional items if they tend to
be remembered with more detail, allowing them to be dis-
tinguished from other items.

The fact that the behavioral effects of arousal were
equally strong with incidental and intentional encoding
instructions suggests that the effects of arousal on mem-
ory occur relatively automatically, without engagement
of intentional encoding strategies. Individuals may ori-
ent their attention toward aspects of emotional events that
will later allow correct assignment to internal or external
sources, and these contextual elements also may be more
likely to be bound together into a stable memory (see Ha-
mann, 2001).

An alternate hypothesis is that the increased memory
accuracy for the negative arousing information may sim-
ply reflect the general tendency for manipulations that
increase the overall level of memory performance to also



decrease the incidence of memory errors and distortions
(i.e., the mirror effect; see, e.g., Glanzer & Adams, 1990).
Recent neuroimaging evidence, however, has suggested
that the enhancement in memory accuracy for emotional
items does not stem from domain-general processes that
enhance accuracy for all items. Rather, activation in
emotion-processing regions was related to memory accu-
racy specifically for emotional, but not for neutral, items:
Activity in the amygdala and orbitofrontal cortex (regions
selectively engaged during the encoding of emotional infor-
mation) was related to the formation of emotional memo-
ries that were later remembered accurately, rather than in
a distorted fashion (Kensinger & Schacter, 2005). These
findings suggest that the way in which emotional informa-
tion is processed increases the likelihood of accurate mem-
ory attribution.

CONCLUSIONS

In summary, individuals were able to discriminate per-
ceived and imagined items more accurately when those
items were negative and arousing than when they were
not. This finding emerged regardless of encoding instruc-
tions (incidental or intentional) and occurred with both
verbal stimuli and single objects. Future studies will be
required to elucidate the range of stimulus types and task
designs for which this effect will hold; for example, it is
plausible that for items with moderate arousal levels, such
as those used here, binding is enhanced, whereas for items
with higher arousal, binding is reduced (see, e.g., Chris-
tianson, 1992; Deffenbacher, 1983). Nevertheless, the re-
sults of the present study indicate that memory for nega-
tive arousing information can be less prone to distortion
than is memory for neutral information. Thus, negative
arousal can enhance not only the subjective vividness of a
memory (Dewhurst & Parry, 2000; Kensinger & Corkin,
2003; Ochsner, 2000), but also the likelihood that contex-
tual details will be remembered.
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NOTES

1. Analyses revealed no effects of gender in any experiment, so the
results from men and women are combined.

2. The participants in this experiment also rated the valence and
arousal of the words after completion of the test phase. Their classifica-
tions of the words agreed with those from the ANEW database.

3. We also examined whether, within the group of arousing words,
items that received higher arousal ratings were less likely to be misattrib-
uted than items receiving lower arousal ratings. No such relation existed.
This null result must be interpreted cautiously, since it could stem from
methodological factors (e.g., arousal ratings after the test phase may not
correspond precisely with arousal elicited upon first presentation of the
word). It is also plausible, however, that the effects of arousal on memory
do not vary systematically within the range of arousal levels elicited by
these stimuli.

4. We calibrated the number of study items and the study—test delay to
ensure that memory was above chance but that sufficient rates of reality-
monitoring errors, nevertheless, occurred (we did not want low rates of
memory errors to obscure effects of emotion). For Experiments 1 and
3A, an immediate recognition test was chosen because longer delays re-
duced correct attribution rates to near-chance levels. For Experiments 2
and 3B, pilot testing indicated that delays of less than 3 h led to relatively
few memory errors, whereas delays of 1 or 2 days led to higher rates of
memory misattributions (and delays of 1 and 2 days resulted in similar
misattribution rates).

5. This finding does not necessitate that the strength of item memory
was comparable for the arousing and the neutral items (see Ochsner,
2000), but it does suggest that the source memory benefit was not due
solely to the fact that people recognized more arousing items as having
been studied.

(Manuscript received July 6, 2004;
revision accepted for publication February 24, 2005.)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


