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Abstract

Two different types of trade-offs have been discussed with regard to memory for emotional information: A trade-off
in the ability to remember the gist versus the visual detail of emotional information, and a trade-off in the ability to
remember the central emotional elements of an event versus the nonemotional (peripheral) elements of that same event.
The present study examined whether these two trade-offs interact with one another when participants study scenes that
elicit an emotional response due to the inclusion of a negative visually arousing object. Participants studied scenes com-
posed of a negative or a neutral object placed on a background. Their memory was then tested for the ‘‘gist’’ and visual
detail of the objects and the backgrounds. The results revealed that there is a pervasive memory trade-off for central
emotional versus peripheral nonemotional elements of scenes. With some encoding tasks, a trade-off for gist versus visu-
al detail also resulted, but this trade-off occurred only when memory for the nonemotional background of a scene was
assessed. There was no gist/detail trade-off for the emotional objects in a scene.
� 2006 Elsevier Inc. All rights reserved.
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Individuals often believe that they remember nega-
tively emotional experiences vividly (e.g., Dewhurst &
Parry, 2000; Kensinger & Corkin, 2003; Ochsner,
2000), and at least some types of details are more likely
to be remembered about negative items than about
nonemotional ones (e.g., Doerksen & Shimamura,
2001; Kensinger & Schacter, 2006). However, numer-
ous lines of research have suggested that memory is
not enhanced for all aspects of negative, arousing expe-
riences. Rather, memory for these events may be best
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described by trade-offs: Some aspects of an event are
better remembered because of its emotional salience,
whereas other aspects are more likely to be forgotten
(reviewed in Buchanan & Adolphs, 2002; Reisberg &
Heuer, 2004).

The exact nature of the memory trade-offs elicited by
negative emotional arousal is unclear. Two predominant
proposals have been put forth to describe the types of
costs that may be associated with such memories. The
first proposal is that negative arousal causes a narrowing
of attention, such that details spatially and temporally
associated with the emotional item are attended to and
later remembered, while information peripheral (i.e.,
ed.
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not of central relevance)1 to that item is likely to be for-
gotten (e.g., Easterbrook, 1959; Loftus, 1979; referred to
here as the central/peripheral trade-off). For example,
when an individual is shown a scene that includes a neg-
ative visually arousing element, they often remember the
emotional aspect of the scene, but not the peripheral ele-
ments. Thus, individuals remember scenes as having
been ‘‘zoomed in’’ on the emotional element (i.e., they
believe the emotional element took up a larger propor-
tion of the scene than it did in reality), likely because
they remember the visually arousing information in the
scene but not the information at the periphery (Safer,
Christianson, Autry, & Osterlund, 1998). People also
often show poorer recognition of information in the
periphery if an emotional item was included in the scene
than if only nonemotional items were present (e.g.,
Brown, 2003; Christianson & Loftus, 1991; Deffenbach-
er, 1983; Easterbrook, 1959; Kensinger, Piguet, Krendl,
& Corkin, 2005; Pickel, French, & Betts, 2003; Shaw &
Skolnick, 1994; Wessel & Merckelbach, 1997). A similar
effect is thought to underlie the ‘‘weapon-focus’’ effect,
in which an individual who is a witness to a crime often
remembers the weapon used by the perpetrator but not
other details such as the perpetrator’s clothing or vehicle
(e.g., Loftus, 1979; Loftus, Loftus, & Messo, 1987; Stan-
ny & Johnson, 2000; Steblay, 1992): The information
central to the source of arousal is remembered well,
while peripheral information is forgotten.

The second proposed memory trade-off elicited by
emotion focuses not on information’s relevance to the
emotional arousal, but rather on the level of detail
remembered about the event (referred to here as the
gist/detail trade-off). In particular, Adolphs and col-
leagues have suggested that emotion tends to enhance
the likelihood that the ‘‘gist,’’ or general theme, of an
experience is remembered, while reducing the probabili-
ty that specific visual details of that event are remem-
bered. After showing participants emotional and
neutral scenes, each accompanied by a short narrative,
they have assessed ‘‘gist’’ memory by asking participants
to recall or to recognize the verbal description of the
scene (e.g., that a dead person had been found in the for-
est; Adolphs et al., 2001, Adolphs, Tranel, & Buchanan,
2005; Denburg, Buchanan, Tranel, & Adolphs, 2003).
They have assessed memory for visual detail by asking
participants to distinguish the studied image from foil
images that have been altered (e.g., by changing the sur-
face on which the dead body is lying; Adolphs et al.,
2001; Denburg et al., 2003) or to choose the correct
statement regarding the scene’s visual details (Adolphs
et al., 2005). Across these studies, emotion has enhanced
1 By ‘‘central’’ and ‘‘peripheral,’’ we refer not to the infor-
mation’s spatial location in the scene, but rather to its relevance
to the source of the emotional arousal (see Adolphs, Denburg,
& Tranel, 2001 for further discussion).
performance on the tasks designed to assess ‘‘gist’’ mem-
ory, but has impaired performance on tasks requiring
memory for the visual details of the studied images
(Adolphs et al., 2001, 2005; Denburg et al., 2003).

The gist/detail trade-off, however, does not always
seem to occur. In a prior investigation, we demonstrated
that individuals can be more likely to remember specific
visual details of emotional objects than of neutral objects
(Kensinger, Garoff-Eaton, & Schacter, 2006). In that
investigation, participants were presented with single
objects (e.g., a snake, a chipmunk), each shown against
a blank background. They later were better able to dis-
criminate visually identical objects from similar (but
not identical) objects when the items were negatively
emotional than when they were neutral. In contrast,
the studies that have revealed the gist/detail trade-off
have assessed participants’ memories of visual scenes
(e.g., a dead body in a forest). It is possible that different
processes act when individuals are presented with a com-
plex scene containing an emotional object, rather than
with a single emotional object in isolation. For example,
gist-based extraction may be more likely to occur when
participants encounter complex visual scenes that include
many different components, rather than a single object
(see Kensinger et al., 2006 for further discussion). Thus,
perhaps individuals demonstrate a gist/detail trade-off
for emotional items primarily when they are part of a
broader visual scene, rather than when the emotional
items are presented in isolation. It also is plausible that
a gist/detail trade-off occurs primarily when participants
are asked to focus on verbal descriptions of scenes or to
follow a storyline regarding an emotional event, and that
it is less likely to be elicited when participants process
information in more of a visual manner (i.e., when the
emotional response is elicited because of the presence
of a visually arousing stimulus; see Laney, Campbell,
Heuer, & Reisberg, 2004 for further discussion of the
importance of distinguishing between ‘‘visual’’ and ‘‘the-
matic’’ evocation of emotional responses).

Another possibility is that the gist/detail trade-off may
occur, but it may interact with the central/peripheral

trade-off. This issue has remained relatively
unexplored. The studies by Adolphs and colleagues, while
separating gist from detail, have not examined memory
for the gist and detail of the emotional aspect of the scene
separately from memory for the gist and detail of informa-
tion peripheral to the emotional aspect. In several of their
studies, some details of the emotional object were manip-
ulated (e.g., changing the orientation of the dead body)
and other details associated with nonemotional elements
of the scene were also altered (e.g., changing the forest
floor on which the body was lying). In a more recent study
(Adolphs et al., 2005), memory for ‘‘gist’’ was assessed pri-
marily for the central emotional object, while memory for
visual detail was ascertained primarily for the nonemo-
tional peripheral elements.



2 We chose not to focus on similar items because of the
ambiguity in interpreting the precise cognitive processes asso-
ciated with responses to these items. For instance, when a
‘‘similar’’ response is given to a similar item, it is unclear
whether the participant recalls the visual details of the item (i.e.,
the participant has specific recognition for the originally studied
item, and thus realizes that the similar item is not the ‘‘same’’)
or if the participant finds the item familiar but has no memory
for its visual details (i.e., the participant has memory for the gist
of the item only, and therefore guesses that it is ‘‘similar’’ rather
than the ‘‘same’’). By contrast, responses to same items are
much easier to interpret (see text).
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Moreover, with one exception (Burke, Heuer, & Reis-
berg, 1992), the studies examining the central/peripheral

trade-off have not teased apart contributions of gist mem-
ory versus memory for visual detail. The study by Burke
and colleagues was designed to enhance our understand-
ing of how ‘‘central’’ and ‘‘peripheral’’ details should be
defined: based on spatial location, or based on the infor-
mation’s conceptual link to the scene or story. The find-
ings provided empirical support for both definitions:
Emotion improved memory for information tied either
spatially or conceptually to the emotional meaning of a
story. In other words, for aspects of a slide show that were
closely tied to the emotional event, both gist memory and
specific visual memory were enhanced.

Their study could not, however, easily distinguish
‘‘gist’’ and ‘‘specific visual’’ memory for the peripheral
aspects of the scenes. Gist of the emotional narrative
was focused on the emotional event; thus, Burke and
colleagues did not have a mechanism to assess gist mem-
ory for background details. Moreover, the study by
Burke and colleagues used a storyline, which may elicit
more of a ‘‘thematic’’ induction of emotion. By investi-
gating memory for the gist and the visual details of both
the objects in scenes and the backgrounds on which the
objects are placed, the present study allowed a critical
extension of the study by Burke and colleagues. In
particular, the present study assessed whether interac-
tions between the specificity of memory (gist vs. detail)
and the pertinence of information (‘‘central’’ object vs.
‘‘peripheral’’ background) occur for stimuli that elicit
emotional responses through the presentation of
negative, visually arousing information.

We hypothesized that when presented with a complex
visual scene that included a negatively arousing object
placed on an otherwise nonemotional background
(e.g., a dead body in a forest), participants would show
a central/peripheral trade-off: They would be more likely
to remember the negative arousing objects than the neu-
tral objects, and less likely to remember backgrounds
presented with negative arousing objects than those pre-
sented with neutral objects. However, we also hypothe-
sized that this central/peripheral trade-off would
interact with the gist/detail one. We hypothesized that
participants would be more likely to remember both
the ‘‘gist’’ and the specific details of emotional objects
in the scenes than of neutral objects in scenes (e.g., that
there was a dead body, and exactly what the dead body
looked like). In contrast, we hypothesized that partici-
pants would be less likely to remember the visual details
of backgrounds presented with negative arousing objects
than with nonemotional ones, but would not show the
same difficulty remembering the gist of the background
presented with a negative arousing object. In other
words, we hypothesized that the gist/detail trade-off
would occur for nonemotional background (peripheral)
elements of a scene, whereas both gist and visual detail
would be remembered well for the emotional (central)
object.
Present study

The present study assessed memory for ‘‘gist’’ and
memory for visual detail separately for information cen-
tral or peripheral to the emotional information in a com-
plex visual scene. We created scenes by placing a
negative arousing object (e.g., a snake) or a neutral
object (e.g., a monkey) on a neutral background (e.g.,
a river, a jungle). By showing participants these scenes
(e.g., a snake near a river; a monkey in a jungle), the
present study examined how negative emotion impacted
participants’ abilities to remember the gist and visual
detail of ‘‘central’’ objects (the snake or the monkey)
and the ‘‘peripheral’’ backgrounds on which the objects
were placed (the river or the jungle). In particular, par-
ticipants studied a series of unrelated scenes, half with
a negative arousing object on a background and half
with a neutral object on a background (see Fig. 1A).
At retrieval, participants were presented with a series
of objects and backgrounds. Some of the objects and
backgrounds were identical to those that participants
had studied (same), others shared the same verbal label
as an object or background that the participants had
studied, but differed in any number of visual features
(e.g., shape, orientation, color; similar) and other objects
and backgrounds were novel (new). Participants were
asked to indicate ‘‘same’’ if they had studied that identi-
cal object or background, ‘‘similar’’ if they had studied
an object or background that shared the same verbal
label (e.g., a monkey, a jungle) but that differed in any
number of visual details from the exemplar presented
on the recognition task, or ‘‘new’’ if they had not studied
that type of object or background (see Fig. 1B).
Although similar and new items were included on the
recognition task so that participants would not be biased
to consistently say ‘‘same,’’ our main interest was in
examining the effect of emotion on the responses to
the same items2 (i.e., to those items that, in reality, were
identical to studied items).



Fig. 1. For each of the 64 scenes, participants studied one of eight scene versions, each composed of a neutral background with a
neutral or a negative object (A). At test, participants were presented with objects and backgrounds and indicated whether each was the
‘‘same’’ as a studied item, ‘‘similar’’ to a studied item (defined as an item that shared the same verbal label as something shown at study,
but was not the exact exemplar), or was a ‘‘new’’ (nonstudied) item (B). The items on the recognition task were kept constant for all
participants, while the scene versions that were studied were counterbalanced across participants.

578 E.A. Kensinger et al. / Journal of Memory and Language 56 (2007) 575–591
Consistent with previous studies asking participants
to make a ‘‘same’’ or ‘‘similar’’ distinction at retrieval
(Garoff, Slotnick, & Schacter, 2005; Kensinger et al.,
2006), we considered ‘‘same’’ responses to same items
to reflect memory for the visual details of the studied
object or background (‘‘specific recognition’’). Same

items given either a ‘‘same’’ or a ‘‘similar’’ (and not a
‘‘new’’) response were considered to reflect memory for
at least some aspects of the studied item (‘‘general recog-
nition’’). That is, for same items given either a ‘‘same’’ or
a ‘‘similar’’ response, participants had to remember at
least that a particular type of object or background
had been studied (e.g., that they had seen a monkey or
a jungle) because otherwise they would have instead
indicated that the item was ‘‘new.’’ Thus, these general
recognition scores reflect a participant’s tendency to
remember at least the gist of the items (with or without
visual detail). Although this measure is consistent with
prior investigations’ examinations of emotion’s effects
on memory for gist, we also wanted to examine whether
emotion increased the likelihood that participants
remembered only the gist (and not the visual details) of
an item. We therefore calculated ‘‘gist-only memory’’
as the proportion of same items not remembered with
visual detail that also were not entirely forgotten (i.e.,
‘‘similar’’ responses / [‘‘similar’’ + ‘‘new’’ responses]).
This calculation for gist-only memory, equivalent to
‘‘similar’’ responses/ (1-‘‘same’’ responses), parallels
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the ‘‘independent-know’’ score often used in a Remem-
ber/Know paradigm (see Yonelinas & Jacoby, 1995),
and takes into account the fact that the ‘‘similar’’
responses will be constrained by the number of ‘‘same’’
responses given (i.e., a ‘‘similar’’ response will be given
only when the general object type is remembered, but
its visual features are not).

This paradigm, therefore, allowed assessment of the
effects of negative arousing content on memory for spe-
cific visual details (‘‘specific recognition’’), for at least

the gist (‘‘general recognition’’), and for only the gist
(‘‘gist-only recognition’’). Each of these types of memory
was assessed separately for the ‘‘central’’ object (nega-
tive arousing or neutral) and for the ‘‘peripheral’’
background (always neutral). Thus, by comparing
specific recognition for the objects and the backgrounds
to general recognition or to gist-only recognition for
those elements, we could examine whether the gist/detail

and central/peripheral trade-offs interacted with one
another.
Experiment 1

Method

Participants

Sixteen native English speaking adults (ages 18–35)
participated for course credit or for pay. No participant
was depressed nor was anyone taking medications that
would affect the central nervous system. Informed con-
sent was acquired in a manner approved by the Harvard
University institutional review board.

Materials

Materials consisted of pairs of negative arousing
objects (e.g., snakes), neutral objects (e.g., chipmunks),
and backgrounds (e.g., rivers). Pairs were selected such
that the two items of a pair shared the same verbal label
(e.g., were both chipmunks) but differed in other percep-
tual features (e.g., color, shape, size, and orientation).
Objects were taken from those used in a prior investiga-
tion (Kensinger et al., 2006) and were supplemented
with additional images from photo clip art packages.
Neutral backgrounds were taken from the IAPS set
(Lang, Bradley, & Cuthbert, 1997) and from online
image databases.

The objects and backgrounds were selected from a
group of stimuli rated by a separate group of 8 young
adults (ages 18–35). Negative objects all had been rated
as having arousal ratings of greater than 4 on a 1–7 scale
(with low numbers signifying a calming or soothing
image and higher numbers signifying an exciting or agi-
tating image) and valence ratings of lower than 3 (with
lower numbers signifying a negative image and high val-
ues indicating a positive image). Neutral objects and
background scenes all had been rated as nonarousing
(arousal values lower than 4) and with valence ratings
ranging between 3 and 5.

These objects and backgrounds were used to create
scenes, by placing an object on a plausible background.
Thus, each scene consisted of an object (which was
either neutral or negative in valence) and a background
(which was always neutral). For example, a neutral
scene might show a chipmunk (neutral object) near a riv-
er (background), while a negative scene might show a
snake (negative arousing object) near a river (back-
ground). Using both items from an object pair and both
landscapes from a background pair, 8 versions of 96
scenes were created (4 versions with a negative arousing
object and 4 versions with a neutral object, e.g., snake A
with river A, snake A with river B, snake B with river A,
snake B with river B, chipmunk A with river A, chip-
munk A with river B, chipmunk B with river A, and
chipmunk B with river B). All scenes were resized so that
their longest edge was 700 pixels.

The negative and neutral objects were always of
comparable size and were placed in the same approxi-
mate location on the scenes (see Fig. 1 for examples of
stimuli). Pairs of stimuli (e.g., two snakes, two chip-
munks) were selected to assure that the emotional
and neutral object pairs were matched for (a) the
overall similarity of the two items, (b) the dimensions
(color, size, shape, orientation) that differed between
the two items, and (c) the familiarity of the items (as
explained below).

Overall similarity of each pair of objects or back-
grounds was rated by 8 Harvard University undergrad-
uate students, using a scale of 1 (members of a pair were
incredibly similar to one another) to 10 (incredibly
different). For the final pairs of objects and backgrounds
selected, there was no difference between the similarity
ratings for the emotional object pairs (mean = 5.1) and
for the neutral object pairs (mean = 5.3; p > .2).

The degree of change in color, size, shape, and orien-
tation was rated by 2 Harvard University undergraduate
students, with a value of 0 indicating no change in a par-
ticular dimension (e.g., two cabbages that were both
light green in color would receive a rating of 0 for color
change), 0.5 indicating a slight change in a dimension
(e.g., a dark brown dog versus a light brown dog would
receive a rating of 0.5 in the color dimension) and 1 indi-
cating a complete change in a dimension (e.g., a red shirt
versus a blue shirt would receive a rating of 1 in the col-
or dimension). For each dimension and for each pair,
the scores from the two raters were averaged. Inter-rater
reliability was high (all Cronbach’s a > .85). Emotional
and neutral pairs were selected such that there was no
significant effect of emotion on the ratings for change
in any dimension, nor in the sum of change scores across
all dimensions (all p > .2). Emotional and neutral objects
also were selected so that the verbal labels of the items
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were of comparable frequency and familiarity (as report-
ed in the MRC database, Coltheart, 1981, p > .2).

Procedure

Participants studied a set of 64 scenes (32 with a neg-
ative arousing object on a neutral background and 32
with a neutral object on a neutral background). The ver-
sion of the scene shown at study (negative or neutral;
and the particular object-background combination; see
Fig. 1A) was counterbalanced across participants. Par-
ticipants saw each scene for 2 s. Once the scene was
removed from the screen, participants were asked to
indicate whether they would want to approach or move
away from the scene, using a 1–7 scale (1 indicating that
they would move closer, 7 indicating that they would
move away).

After a 30-min delay, participants performed a self-
paced recognition task. (Debriefing indicated that no
participant was expecting their memory to be assessed.)
The order of items on the task was pseudorandomized
for each participant. Participants were presented with
objects and backgrounds separately. Some of these were
identical to the scene components that they had studied
(same), others were the alternate version of the object or
background and therefore differed from the studied ver-
sion in the specific visual details but not in the verbal
label (similar), and still others were new objects or back-
grounds that had not been studied (new). Participants
saw either the same or the similar version of an item at
test (never both versions). The items shown at recogni-
tion were kept constant for all participants; thus,
whether an item was same, similar, or new, and whether
a background had been shown with a negative or neutral
object, was determined by the set of scenes that partici-
pants had studied (and was counterbalanced across par-
ticipants). Each object or background was presented
with a question (such as: ‘‘Did you see a snake?’’). Par-
ticipants were instructed to respond ‘‘same’’ if the
answer to the question was ‘‘yes’’ and if the object or
background shown at recognition was an exact match
Table 1
Experiment 1: Mean responses (SE) for objects and backgrounds as a
(neutral, negative)

Same neutral Same negative Similar neutr

Objects

‘‘Same’’ .55 (.04) .67 (.04) .27 (.04)
‘‘Similar’’ .25 (.03) .20 (.02) .45 (.04)
‘‘New’’ .20 (.04) .14 (.03) .28 (.04)

Backgrounds

‘‘Same’’ .54 (.05) .39 (.04) .23 (.04)
‘‘Similar’’ .23 (.03) .27 (.04) .43 (.04)
‘‘New’’ .23 (.04) .33 (.04) .34 (.04)

‘‘Same’’ responses to same items reflect ‘‘specific recognition,’’ while th
‘‘general recognition.’’
to what had been in one of the studied scenes (i.e., if they
had seen a snake at study, and if the snake displayed at
recognition was exactly the snake that had been in one
of the study scenes). They were asked to respond ‘‘sim-
ilar’’ if the answer to the question was ‘‘yes’’ but the
object or background shown was not an exact match
to the one presented at study (i.e., if they had seen a
snake at study, but the snake shown at recognition
was not that same snake). They were asked to respond
‘‘new’’ if the answer to the question was ‘‘no’’ (i.e., if
they had not seen a snake at study). The questions were
included on the recognition task to avoid ambiguity in
participants’ classifications of scenes. Pilot data had
indicated that without the questions, some participants
were very liberal in assigning ‘‘similar’’ rather than
‘‘new’’ responses—for example, having studied a picture
of a forest, some would endorse a picture of a backyard
as ‘‘similar’’ because both pictures included grass and
trees, while others would classify the backyard as
‘‘new.’’ The provision of the verbal labels in the ques-
tions removed this ambiguity. The recognition task
included 32 same objects (16 negative, 16 neutral), 32
similar objects (16 negative, 16 neutral), 32 new objects
(16 negative, 16 neutral), 32 same backgrounds (16
shown with a negative arousing object, 16 shown with
a neutral object), 32 similar backgrounds (16 shown with
a negative arousing object, 16 shown with a neutral
object), and 32 new backgrounds.

Results

The raw data from Experiment 1 are presented in
Table 1: The proportion of items given a ‘‘same,’’ ‘‘sim-
ilar,’’ or ‘‘new’’ response are reported as a function of
item type (same, similar, or new), scene component
(object or background), and emotional content of the
scene (negative or neutral). Note that the objects were
negative or neutral, while the emotion of the back-
grounds was defined by the type of object placed in
the scene (i.e., a negative background indicates a back-
function of item type (same, similar, and new) and emotion type

al Similar negative New neutral New negative

.26 (.05) .05 (.02) .05 (.02)

.53 (.04) .23 (.04) .22 (.03)

.21 (.04) .71 (.05) .73 (.04)

.23 (.04) .02 (.01) N/A

.41 (.05) .17 (.03) N/A

.36 (.05) .81 (.03) N/A

e sum of ‘‘same’’ and ‘‘similar’’ responses to same items reflects
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ground that was presented with a negative arousing
object). Because all backgrounds were nonemotional,
there could be no new negative backgrounds.

Comparison of specific recognition and general

recognition

An ANOVA with memory type3 (general recogni-
tion, specific recognition), scene component (object,
background), and emotion type (negative, neutral), as
within-subject factors revealed a significant effect of
memory type (F (1,15) = 65.90, p < .001, partial
g-squared = .82), and an effect of scene component
(F (1,15) = 10.80, p < .01, partial g2 = .42) qualified by
an interaction between emotion type and scene compo-
nent (F (1,15) = 18.31, p < .001, partial g2 = .55). As
shown in Fig. 2, this interaction reflected the fact that
specific recognition and general recognition were higher
for negative arousing objects than for neutral objects,
whereas both specific and general recognition were lower
for backgrounds presented with negative arousing
objects than for backgrounds presented with neutral
objects. The ANOVA revealed no interaction between
emotion type and memory type, nor a three-way interac-
tion between emotion type, memory type, and scene
component type (partial g2 < .02); thus, while partici-
pants showed a central/peripheral trade-off, there was
no evidence for a gist/detail trade-off.

Comparison of specific recognition and gist-only

recognition

An ANOVA comparing the specific recognition and
gist-only recognition scores, with memory type, scene
component (object, background), and emotion type
(negative, neutral), as within-subject factors revealed
an effect of scene component (F (1,15) = 39.25,
p < .001, partial g2 = .72) qualified by an interaction
between scene component and emotion type
(F (1,15) = 26.12, p < .001, partial g2 = .64). This inter-
action reflected the fact that participants showed better
specific and gist-only recognition for negative arousing
objects than for neutral objects, but poorer specific
and gist-only recognition for backgrounds presented
with negative arousing objects than for backgrounds
presented with neutral objects (see Fig. 2). There was
no interaction between memory type and emotion type,
or between memory type, emotion type, and scene com-
ponent (all partial g2 < .02). Thus, the central/peripheral

trade-off (for objects vs. backgrounds) existed both in
memory for specific visual details and in memory for
3 Emotional content of the scene had no effect on the
distribution of responses to the new items (i.e., on the false
alarm and correct rejection rates). Therefore, for ease of
presentation, all reported scores are uncorrected for false alarm
rates. The qualitative nature of the data did not differ when
scores were corrected for false alarm rates.
‘‘gist,’’ and there was no evidence of a differential effect
of emotion on specific recognition versus gist-only
recognition.

Discussion

Participants in Experiment 1 clearly demonstrated an
emotion-induced memory trade-off for central versus
peripheral scene components. They were more likely to
remember the negative visually arousing objects than
the neutral objects in scenes, and they were less likely
to remember backgrounds shown with negative arousing
objects than they were to remember backgrounds shown
with neutral objects (consistent with the attentional nar-
rowing hypothesis, e.g., Easterbrook, 1959). This cen-
tral/peripheral trade-off occurred both when memory
for visual details was assessed and also when memory
for at least the gist or only the gist information was mea-
sured. Thus, there was no evidence of a gist/detail trade-
off (in contrast to Adolphs et al., 2001, 2005; Denburg
et al., 2003; see Fig. 2): Memory for both gist and detail
was enhanced for the negative arousing objects and
reduced for the backgrounds on which the negative
objects had been placed.

Experiment 1, therefore, demonstrated that there are
instances in which the critical emotional–memory cost
can be related to the relevance of an item to the emotion
depicted in the scene (the central/peripheral trade-off),
rather than to the level of detail remembered about the
scene (the gist/detail trade-off). This result does not, of
course, imply that a central/peripheral trade-off would
always be the dominant trade-off. One possibility is that
the central/peripheral trade-off manifests itself primarily
when participants are not given sufficient time to process
all of the scene elements. If so, then the trade-off should
be minimized (or eliminated) when participants are giv-
en additional time to view the scenes. However, there
has been reasonable evidence to suggest that the cen-

tral/peripheral trade-off may occur because of an auto-
matic capture of attention by emotional information
(see Reisberg & Heuer, 2004). To the extent that atten-
tion remains focused on the emotional elements of a
scene for the entire time that it is presented, then the cen-
tral/peripheral trade-off should not be reduced (and in
fact could be enhanced) by increasing the presentation
duration. Experiment 2 was designed to adjudicate
between these alternatives.
Experiment 2

In Experiment 1, the central/peripheral trade-off did
not interact with the gist/detail trade-off: The central/
peripheral trade-off was equally strong for memory for
visual detail (specific recognition), for at least the gist
(general recognition), and for only the gist (gist-only



Fig. 2. To examine whether the central/peripheral and gist/detail trade-offs interacted with one another, memory for visual detail
(specific recognition) and for gist-based information (general recognition, memory for at least the gist; gist-only recognition, memory
for only the gist) was assessed for the ‘‘central’’ objects (black bar, negative; white bar, neutral) and the ‘‘peripheral’’ backgrounds
(black, presented with negative object; white, presented with neutral object). See Table 5 for further information on encoding task
manipulations in the four experiments.
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recognition). In Experiment 2, we examined whether the
central/peripheral trade-off would remain the dominant
trade-off when participants were given additional time
to process the stimuli.

Method

Participants

Sixteen adults (ages 18–35; 8 women) participated in
the experiment for pay or course credit. Participants met
the same criteria as outlined for Experiment 1.
Materials and procedure

The materials and procedure were identical to those
of Experiment 1, except that participants viewed all
scenes for 5 s (rather than for 2 s as in Experiment 1).

Results

The raw data for Experiment 2 are reported in Table
2. The proportion of items given a ‘‘same,’’ ‘‘similar,’’ or
‘‘new’’ response are reported as a function of item type
(same, similar, or new), scene component (object or



Table 2
Experiment 2: Mean responses (SE) for objects and backgrounds as a function of item type (same, similar, and new) and emotion type
(neutral, negative)

Same neutral Same negative Similar neutral Similar negative New neutral New negative

Objects

‘‘Same’’ .64 (.03) .77 (.04) .22 (.03) .22 (.03) .05 (.01) .04 (.01)
‘‘Similar’’ .20 (.03) .13 (.02) .55 (.04) .59 (.04) .22 (.02) .21 (.03)
‘‘New’’ .17 (.02) .11 (.03) .23 (.04) .19 (.03) .73 (.03) .76 (.03)

Backgrounds

‘‘Same’’ .63 (.03) .46 (.04) .23 (.04) .19 (.04) .03 (.01) N/A
‘‘Similar’’ .17 (.02) .27 (.02) .39 (.04) .39 (.05) .18 (.03) N/A
‘‘New’’ .20 (.03) .27 (.04) .38 (.04) .42 (.06) .79 (.03) N/A
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background), and emotional content of the scene (nega-
tive or neutral).

Comparison of specific recognition and general

recognition

An ANOVA with memory type (general recognition,
specific recognition), scene component (object, back-
ground), and emotion type (negative, neutral) as with-
in-subject factors revealed a significant effect of
memory type (F (1,15) = 120.93, p < .001, partial
g2 = .89), an effect of scene component (F (1,15) =
16.53, p < .001, partial g2 = .52), an interaction between
emotion type and scene component (F (1,15) = 24.54,
p < .001, partial g2 = .62), between memory and scene
component (F (1,15) = 10.03, p < .01, partial g2 = .40)
and among emotion, scene component, and memory
(F (1,15) = 22.55, p < .001, partial g2 = .60). This three-
way interaction reflected the fact that the central/periph-

eral trade-off interacted with the gist/detail trade-off:
The central/peripheral trade-off was stronger for specific
recognition scores than for general recognition scores.
However, ANOVAs conducted separately for the specif-
ic recognition and general recognition scores confirmed
that both memory scores were influenced by the interac-
tion between emotion and scene component
(F (1,15) = 42.93, p < .001, partial g2 = .74 for specific
recognition; F (1,15) = 7.38, p < .05, partial g2 = .33 for
general recognition): Both specific and general recogni-
tion memory were enhanced for negative arousing
objects compared to neutral objects and reduced for
backgrounds presented with negative arousing objects
compared to neutral objects (see Fig. 2).

Comparison of specific recognition and gist-only

recognition

An ANOVA with memory type (gist-only, specific
recognition), scene component (object, background),
and emotion type (negative arousing, neutral), as with-
in-subject factors revealed a significant effect of scene
component (F (1,15) = 6.81, p < .05, partial g2 = .31)
qualified by an interaction between scene component
and emotion type (F (1,15) = 5.83, p < .05, partial
g2 = .28) and by an interaction among emotion type,
memory type, and scene component (F (1,15) = 4.57,
p < .05, partial g2 = .23). This three-way interaction
reflected the fact that while both specific and gist-only
memory were enhanced for negative arousing objects,
emotion did not affect gist-only recognition of the back-
grounds, whereas specific recognition was significantly
worse for backgrounds with negative arousing objects
than for those with neutral objects (see Fig. 2). Thus,
a gist/detail trade-off was noted for the background ele-
ments of the scenes.

ANOVAs conducted separately for the specific recog-
nition scores and the gist-only recognition scores con-
firmed that there was an interaction between scene
component and emotion type for the specific recognition
scores (F (1,15) = 42.93, p < .001, partial g2 = .74) but
not for gist-only recognition scores (partial g2 < .05).
In other words, participants showed a central/peripheral

trade-off in specific recognition but not in gist-only
recognition.

Discussion

Despite the longer presentation rate, the central/
peripheral trade-off effect continued to be elicited in this
experiment. However, while in Experiment 1 there had
been no evidence of a gist/detail trade-off, the present
study did provide evidence for an interaction between
the two trade-offs. In particular, participants showed a
strong central/peripheral trade-off when memory for
visual detail was assessed (specific recognition), but
showed a lesser central/peripheral trade-off when memo-
ry for at least the gist information was assessed (general
recognition), and no trade-off when memory for only the
gist information was assessed (gist-only recognition).

These results indicate that extending the encoding
time does not result in equal memory for elements
of negative and neutral scenes. Rather, even with
additional processing time, participants continue to be
more likely to remember the visual details of central
emotional elements of scenes and less likely to remember
the visual details of backgrounds presented along with



584 E.A. Kensinger et al. / Journal of Memory and Language 56 (2007) 575–591
an emotional object. However, it was the case that with
additional study time, individuals were better able to
process the general features of the background, thereby
eliminating the central/peripheral trade-off for gist-only
memory. These results emphasize a couple of features
of the memory trade-off for central versus peripheral ele-
ments. First, the magnitude of the central/peripheral

trade-off can differ depending on the specificity of mem-
ory that is assessed, and not all forms of recognition
memory must simultaneously show the central/periphe-

ral trade-off. Second, there clearly is a delicate interplay
between processing time and effects of emotion on mem-
ory (see also Kensinger et al., 2006), whereby even a rel-
atively minor increase in presentation duration can alter
the types of memory scores that reveal a central/periph-

eral trade-off.
Unlike Experiment 1, Experiment 2 also revealed

some evidence of a gist/detail trade-off. Thus, the results
are somewhat consistent with the pattern described by
Adolphs and colleagues (e.g., Adolphs et al., 2001),
whereby gist memory is enhanced by emotion more than
memory for visual detail. It may be that the gist/detail

trade-off tends to emerge when participants are given
relatively lengthy (5 s in this experiment; as long as
20 s in the studies by Adolphs and colleagues) periods
of time to process the scenes but is less likely to emerge
when processing time is reduced (as in Experiment 1).

However, the results emphasize the importance of
distinguishing different scene elements: had the central
emotional elements of the scenes not been analyzed sep-
arately from the peripheral nonemotional components,
some critical memory characteristics would have been
overlooked. Most importantly, the present results clear-
ly demonstrate that the gist/detail trade-off does not
occur for all scene elements. Rather, the gist/detail

trade-off in the present experiment was revealed only
for the background elements of the scene. In contrast,
participants were more likely to remember both the gist
and the visual detail of the negative arousing objects
than they were to remember the gist and detail of the
neutral objects.

In Experiments 1 and 2, participants passively viewed
the scenes, and thus had no reason to attend to all
aspects of the scenes. An essential question is to what
extent the trade-offs that occur during this passive view-
ing can be manipulated by directing participants’ atten-
tion toward other aspects of the scenes. To what extent
can individuals ‘‘override’’ the attentional focus on emo-
tional information in the environment: Can individuals
strategically direct their attention toward other, non-
emotional, aspects of the environment? Or is the focus
on emotional information so automatic or so pervasive
as to prohibit flexible deployment of attention?

Experiments 3 and 4 were designed to address these
questions by examining the effect that manipulating
encoding instructions would have on the trade-off effects
demonstrated in Experiments 1 and 2. We hypothesized
that changing the encoding instructions would reduce
the central/peripheral trade-off. If this hypothesis were
confirmed, the results would provide evidence that (a)
attentional focusing during encoding plays an important
role in elicitation of the trade-offs and (b) individuals are
able to overcome some of this attentional focus.
Experiment 3

The results of Experiment 2 indicated that lengthen-
ing the presentation time does not lead to equated mem-
ory for negative arousing and nonemotional visual
scenes. However, changing the presentation rate from
2 s (Experiment 1) to 5 s (Experiment 2) did alter the
effects of emotion on memory: Most notably, with the
longer presentation, individuals were better able to pro-
cess the general features of the background, thereby
eliminating the central/peripheral trade-off for gist-only
memory.

In Experiment 3, we examined whether the character-
istics of these emotion-induced memory costs could be
further influenced by encoding strategies (see Table 5).
A prior study (Kensinger et al., 2005) demonstrated that
young adults were able to overcome a central/peripheral

memory trade-off for emotional information when they
were explicitly told that their memory for all aspects of
a scene would be assessed, and thus that it was critical
to attend to all elements of a scene. That prior study,
however, did not tease apart memory for gist versus
memory for detail. Moreover, because participants tend
to adopt very different strategies when trying to remem-
ber information for a later memory task, the use of
intentional encoding instructions prevented assessment
of the types of encoding tasks that can lead to reductions
in the central/peripheral trade-off. Experiment 3 exam-
ined whether the central/peripheral trade-off for both gist
information and detailed information would dissipate
when individuals were given encoding instructions that
required them to process the scene in its entirety (Partic-
ipants were asked to tell a story incorporating all ele-
ments of the scene). Prior studies (Laney et al., 2004)
have suggested that the trade-off for central versus
peripheral elements may be eliminated when emotion
is evoked through a ‘‘thematic induction’’ procedure
(such as hearing a story while watching movie slides).
As Reisberg and colleagues have suggested (Reisberg
& Heuer, 2004), individuals likely can use strategic pro-
cesses to direct their attention during an emotional
event. It is possible that asking participants to create a
story (or to listen to one) incorporating the various event
elements would be likely to elicit such a strategic deploy-
ment of attention, causing participants to focus not only
on the central emotional element of a scene, but also on
the background elements in the scene. However, an



E.A. Kensinger et al. / Journal of Memory and Language 56 (2007) 575–591 585
alternative possibility is that this type of strategic
deployment of attention is possible only when the visual
stimuli do not contain highly arousing visual elements:
In the experiments by Laney and colleagues (2004), the
emotion was elicited by the story script that participants
listened to; there was nothing inherently arousing about
the film slides that participants viewed. Experiment 3
examined whether story telling would be effective at
eliminating the emotion-induced memory trade-offs for
the scenes that contained a negative visually arousing
element.

Method

Participants

Sixteen adults (ages 18–35; 9 women) participated in
the experiment for pay or course credit. Participants met
the same criteria as outlined for Experiment 1.

Materials and procedure

The materials and procedure were identical to those
of Experiment 2, except that rather than passively view-
ing the scenes, participants were asked to ‘‘tell a brief
story about each scene, incorporating all of the elements
in the scene into the story.’’

Results

The raw data for Experiment 3 are reported in Table
3. The proportion of items given a ‘‘same,’’ ‘‘similar,’’ or
‘‘new’’ response are reported as a function of item type
(same, similar, or new), scene component (object or
background), and emotional content of the scene (nega-
tive or neutral).

Comparison of specific recognition and general

recognition

An ANOVA with memory type (general recognition,
specific recognition), scene component (object, back-
ground), and emotion type (negative arousing, neutral)
as within-subject factors revealed significant effects of
memory (F (1,15) = 161.48, p < .001, partial g2 = .92),
Table 3
Experiment 3: Mean responses (SE) for objects and backgrounds as a
(neutral, negative)

Same neutral Same negative Similar neutr

Objects

‘‘Same’’ .58 (.04) .72 (.05) .25 (.05)
‘‘Similar’’ .20 (.02) .17 (.03) .51 (.04)
‘‘New’’ .22 (.04) .12 (.04) .25 (.05)

Backgrounds

‘‘Same’’ .57 (.05) .47 (.05) .20 (.03)
‘‘Similar’’ .18 (.02) .31 (.03) .43 (.05)
‘‘New’’ .25 (.04) .22 (.05) .37 (.05)
scene component (F (1,15) = 25.033, p < .001, partial
g2 = .63), and emotion (F (1,15) = 6.74, p < .05, partial
g2 = .31), with significant interactions between memory
and emotion (F (1,15) = 4.47, p=.05, partial g2 = .23),
memory and scene component (F (1,15) = 6.62, p < .05,
partial g2 = .31), emotion and scene component
(F (1,15) = 14.09, p < .01, partial g2 = .48), and among
emotion, memory, and scene component
(F (1,15) = 9.98, p < .01, partial g2 = .40). This three-
way interaction reflected the fact that the central/periph-

eral trade-off was reflected in specific recognition scores
(negative arousal boosting memory for objects but
reducing memory for backgrounds) but not in general
recognition scores (see Fig. 2). Separate ANOVAs con-
ducted for the specific recognition and general recogni-
tion scores confirmed that there was a significant
interaction between scene component and emotion types
for the specific recognition scores (F (1,15) = 21.15,
p < .001, partial g2 = .59) but not for the general recog-
nition scores (partial g2 < .05).

Comparison of specific recognition and gist-only

recognition

An ANOVA with memory type (gist-only, specific
recognition), scene component (object, background),
and emotion type (negative arousing, neutral) as with-
in-subject factors revealed significant effects of scene
component (F (1,15) = 20.47, p < .001, partial g2 = .40),
and emotion (F (1,15) = 4.61, p < .05, partial g2 = .13),
as well as interactions between memory and scene com-
ponent (F (1,15) = 4.52, p < .05, partial g2 = .13),
between emotion and memory type (F (1,15) = 13.41,
p < .001, partial g2 = .30), between emotion and scene
component (F(1,15) = 13.97, p < .001, partial g2=.31),
and among emotion, scene component, and memory
type (F (1,15) = 8.41, p < .05, partial g2 = .36). This
three-way interaction reflected the fact that a central/
peripheral trade-off was demonstrated in specific recog-
nition scores (higher for negative arousing objects than
neutral objects, and lower for backgrounds with nega-
tive arousing objects than for backgrounds with neutral
objects), whereas gist-only recognition was enhanced for
function of item type (same, similar, and new) and emotion type

al Similar negative New neutral New negative

.21 (.03) .05 (.01) .05 (.02)

.52 (.06) .22 (.04) .18 (.02)

.28 (.05) .73 (.05) .77 (.03)

.22 (.05) .01 (.01) N/A

.39 (.05) .14 (.03) N/A

.39 (.05) .84 (.03) N/A
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both negative arousing objects and backgrounds pre-
sented with negative arousing objects (see Fig. 2). ANO-
VAs conducted separately for the specific recognition
and gist-only recognition scores confirmed that specific
recognition scores were impacted by a significant inter-
action between emotion type and scene component
(F (1,15) = 21.15, p < .001, partial g2 = .59), whereas
there was no comparable interaction relating to the
gist-only recognition scores (partial g2 < .05).

Discussion

The results of Experiment 3 provided strong evidence
for an interaction between the central/peripheral and
gist/detail trade-offs. For all memory assessments (both
detailed and gist-based memory), recognition scores
were enhanced for negative objects compared to neutral
objects. In contrast, specific recognition was reduced,
but gist-based memory measures (both general recogni-
tion and gist-only recognition) were enhanced, for back-
grounds of scenes with negative visually arousing objects
compared to backgrounds of scenes with neutral objects.
Thus, the central/peripheral trade-off existed only for
measures of specific recognition, and the gist/detail

trade-off existed only when memory for background ele-
ments was assessed.

Unlike in Experiment 2, where the gist/detail trade-
off for the backgrounds was apparent only when specific
recognition was compared to gist-only recognition, the
gist/detail trade-off for the backgrounds in Experiment
3 arose when specific recognition was compared either
to gist-only recognition or to general recognition. Thus,
this experiment provides stronger evidence for a gist/
detail trade-off than either Experiment 1 or Experiment
2. Of note, this experiment’s design also most closely
parallels the encoding tasks used by Adolphs and col-
leagues (Adolphs et al., 2001, 2005; Denburg et al.,
2003), which have led to a gist/detail trade-off. Their
encoding tasks have tended to include the presentation
of verbal descriptions, as well as visual depictions of
scenes, similar to the story-telling condition used here
(except that in their studies, the verbal descriptions were
given by the experimenter, whereas the verbal descrip-
tions in the present experiment were generated by the
participants). Thus, the general similarity of results
across these different studies may suggest that the gist/
detail trade-off is particularly likely to occur when par-
ticipants’ encoding task focuses them on a verbal
description of a visual scene. However, as in Experiment
2, the gist/detail trade-off was revealed only for the back-
ground elements of the scenes with the negative arousing
object and not for the negative arousing objects them-
selves: individuals showed an enhanced ability to
remember both the gist and the visual detail of negative
arousing objects (consistent with Burke et al., 1992;
Kensinger et al., 2006). These data underscore the
importance of distinguishing between memory for differ-
ent scene components and of assessing the level of detail
remembered about scene elements when examining the
effect of emotion on memory for complex visual scenes.

The results of Experiment 3 also emphasize that the
nature of the central/peripheral trade-off effect can be
manipulated by changing the encoding task. The results
suggest that with the story-telling instructions, partici-
pants were able to process at least some parts of the
backgrounds of the negative scenes; thus, they were no
more likely to forget a background from a negative
scene than they were to forget a background from a neu-
tral scene. These data emphasize the important role of
encoding processes in mediating the trade-off effects,
and underscore the fact that individuals can use strate-
gies to mitigate the attentional focus on emotional items.

This conclusion is broadly consistent with a prior
study (Kensinger et al., 2005), demonstrating that the
central/peripheral trade-off can be eliminated when
encoding strategies are utilized. In that study, when par-
ticipants were given intentional encoding instructions to
remember all elements of a scene, they were no more
likely to forget background components of scenes that
had included a negative element than they were to forget
background components of scenes that had been non-
emotional. The results also are broadly consistent with
studies by Laney et al. (2004), demonstrating that when
emotion is generated in a thematic way (by listening to a
narrative), trade-offs for central versus peripheral details
can be reduced (as in the present experiment) or elimi-
nated (as in the studies by Laney and colleagues).

Nevertheless, the results of Experiment 3 suggest that
memory is still not equivalent for the negative and neu-
tral scenes, even with the story-telling encoding task.
Critically, specific recognition scores still showed the
emotion-related central/peripheral trade-off. These
results indicate that even when the overall recognition
levels are comparable for elements of negative and neu-
tral scenes, the amount of visual detail remembered
about elements of those scenes can be different (see also
Kensinger et al., 2006, for a similar finding when mem-
ory for single objects was assessed), and they emphasize
the need to assess the level of detail remembered about
emotional events as well as the overall recognition rates.

One plausible reason that the central/peripheral

trade-off remained when specific recognition was
assessed is that the story-telling condition most likely
invoked verbal elaboration of the scenes. Perhaps this
verbal processing was particularly useful in allowing
participants to remember some aspects of the scene’s
backgrounds (e.g., that they had told a story about a
canoe on a river), but not in enhancing their ability to
remember the specific visual details (e.g., exactly what
the river looked like). We hypothesized that a task that
focused participants’ attention on the visual details of
the scene would be more likely to eliminate the
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central/peripheral trade-off in specific recognition.
Experiment 4 examined this possibility.
Experiment 4

In Experiment 4, we examined whether an encoding
task that required participants to pay attention to the
visual details of a scene would cause a reduction in the
central/peripheral trade-off for specific visual details
(see Table 5). We reasoned that if any type of incidental
encoding task was likely to eliminate this trade-off, it
would be one that emphasized the visual details of the
scene.

Method

Participants

Sixteen adults (ages 18–35; 10 women) participated in
the experiment for pay or course credit. Participants met
the same criteria as outlined for Experiment 1.

Materials and procedure

The materials and procedure were identical to those
of Experiment 3, except that rather than telling a story
about each scene, participants were asked to ‘‘describe
the visual details of the scene, so that an artist could lis-
ten to this description and paint a picture that would
look very similar to the scene that you are viewing.’’
The scene remained on the screen for 5 s, but partici-
pants were informed that they could complete their
description after the scene was removed from the screen.

Results

The raw data for Experiment 4 are reported in Table
4. The proportion of items given a ‘‘same,’’ ‘‘similar,’’ or
‘‘new’’ response are reported as a function of item type
(same, similar, or new), scene component (object or
background), and emotional content of the scene (nega-
tive or neutral).
Table 4
Experiment 4: Mean responses (SE) for objects and backgrounds as a
(neutral, negative)

Same neutral Same negative Similar neutr

Objects

‘‘Same’’ .57 (.05) .70 (.06) .25 (.05)
‘‘Similar’’ .20 (.02) .21 (.04) .48 (.05)
‘‘New’’ .23 (.03) .09 (.03) .27 (.03)

Backgrounds

‘‘Same’’ .61 (.04) .68 (.03) .24 (.04)
‘‘Similar’’ .22 (.03) .22 (.03) .44 (.04)
‘‘New’’ .17 (.02) .09 (.03) .32 (.03)
Comparison of general recognition and specific

recognition

An ANOVA with memory type (general recognition,
specific recognition), scene component (object, back-
ground), and emotion type (negative arousing, neutral)
as within-subject factors revealed a significant effect of
memory type (F (1,15) = 131.46, p < .001, partial
g2 = .92) and of emotion type (negative arousing > neu-
tral; F (1,15) = 24.45, p < .001, partial g2 = .67). Critical-
ly, there was no interaction between memory type and
emotion type, or among memory type, emotion type,
and scene component (partial g2 < .05). In this paradigm,
there was an overall beneficial effect of emotion on both
specific and general recognition, and this benefit was com-
parable for the objects and the backgrounds (see Fig. 2).

Comparison of specific recognition and gist-only

recognition

An ANOVA with memory type (gist-only, specific
recognition), scene component (object, background),
and emotion type (negative arousing, neutral) as with-
in-subject factors revealed only a significant effect of
emotion type (negative arousing > neutral;
F (1,15) = 9.17, p < .01, partial g2 = .43) and no interac-
tions. Unlike in Experiments 2 and 3, there was no inter-
action between emotion and scene component, or
among emotion type, memory type, and scene compo-
nent (partial g2 < .01); the enhancing effect of emotion
on gist-only and specific recognition was comparable
for the objects and backgrounds (see Fig. 2).

Discussion

When participants’ encoding task required them to
attend to the visual details of the scene, all memory
trade-offs for central versus peripheral detail (in specific
recognition, general recognition, and gist-only recogni-
tion) were eliminated. These results indicate that partici-
pants can process the elements of a negative scene with
the same level of specificity as they can process the
elements of a neutral scene, but in order for them to do
function of item type (same, similar, and new) and emotion type

al Similar negative New neutral New negative

.29 (.05) .06 (.02) .06 (.02)

.49 (.05) .23 (.02) .19 (.03)

.22 (.03) .71 (.03) .75 (.04)

.21 (.04) .05 (.02) N/A

.41 (.04) .15 (.03) N/A

.38 (.03) .80 (.03) N/A



Table 5
Summary of experimental design and results

Expt Viewing time (s) Encoding taska Central/peripheral trade-off? Gist/detail trade-off?

General vs. specific Gist-only vs. specific

1 2 Passive Yes No No
Viewing Specific recog.

General recog.
Gist-only recog.

2 5 Passive Yes No Yes
Viewing Specific recog. Backgrounds

General recog.

3 5 Tell story Yes Yes Yes
Specific recog. Backgrounds Backgrounds

4 5 Describe for artist No No No

The central/peripheral trade-off column indicates the types of memory for which emotion enhanced memory for the ‘‘central’’ object
but impaired memory for the ‘‘peripheral’’ background: specific recognition = memory for visual detail, general recognition = memory
for at least the gist, and gist-only recognition = memory for only the gist. The gist/detail trade-off column denotes the types of scene
elements (objects or backgrounds) for which emotion enhanced gist-based memory (as measured either by general recognition or gist-
only recognition) but impaired specific recognition.

a In all experiments, participants were asked to indicate whether they would want to approach or move away from the scene.
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so, the encoding task must guide their attention to the
visual details of the scene. There also was no evidence of
a gist/detail trade-off: While gist-only recognition was
enhanced by emotion, there was no emotion-related
impairment in specific recognition. Thus, when partici-
pants were asked to pay attention to the visual details of
the scenes,4 all detrimental effects of emotion were elimi-
nated, and only a memory-enhancing effect of emotion
remained. The implications of these results are discussed
below.
General discussion

The results from the four experiments presented here
suggest three primary conclusions. First, emotion does
not enhance memory for all aspects of presented infor-
mation; rather, there are emotion-induced memory costs
as well as memory enhancements. Second, although the
gist/detail trade-off can occur, it appears to interact with
the central/peripheral trade-off: The gist/detail trade-off
only occurred for background elements of emotional
scenes, and was not apparent for the central emotional
objects in a scene under any conditions. The most con-
4 It also is possible that the additional processing time in the
current condition—participants were allowed to finish their
descriptions after the scene had been removed from the
screen—also contributed to the elimination of emotion-related
memory trade-offs. Regardless, the critical conclusion is that
there are encoding conditions in which scenes with negative
visually arousing elements can be encoded as well as scenes with
only neutral elements.
sistent emotion-induced memory trade-off appears to
be for central versus peripheral elements of scenes: in
three of the four experiments, memory was enhanced
for negative aspects of scenes but reduced for nonemo-
tional aspects included in a scene with a negative compo-
nent. Third, the nature of the central/peripheral trade-off
(whether it exists for memory for detail, for memory for
at least the gist information, or for memory for only the
gist information) can be altered by changing partici-
pants’ encoding task (see Table 5).

With a two-second presentation time (Experiment 1),
participants showed a central/peripheral trade-off in the
likelihood of remembering the visual details of scene ele-
ments (specific recognition), in the likelihood of remem-
bering at least the gist information (general recognition),
and in the likelihood of remembering only the gist, but
not the visual details, of scene elements (gist-only recog-
nition). There was no evidence of a gist/detail trade-off.
We suggest that with a 2 s presentation, participants’
attention was likely to be focused on the negative aspect
of a scene for nearly the entire duration of the scene’s
presentation, thus reducing the encoding of the nonemo-
tional elements of the scene. This hypothesis is consis-
tent with evidence indicating that emotion can
influence the deployment of attention: For example,
individuals are more likely to detect emotional objects
in visual arrays (e.g., Ohman, Flykt, & Esteves, 2001;
Phelps, Ling, & Carrasco, 2006) or during an attentional
blink (Anderson & Phelps, 2001). It also is compatible
with numerous prior studies demonstrating that emo-
tional elements in a scene can be attended at the cost
of information present in the periphery (e.g., Brown,
2003; Burke et al., 1992; Kensinger & Schacter, 2006;
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Safer et al., 1998): In other words, encoding resources
may be focused on the emotional item rather than on
other information in the environment.

When the presentation duration was increased to 5 s
per scene (Experiment 2), participants no longer showed
a central/peripheral trade-off for gist-only recognition,
but the central/peripheral trade-off for general recogni-
tion and specific recognition remained. These results
suggest that, when given additional time, participants
were able to divert some attention from the negative
visually arousing object and thus to extract general fea-
tures of the background, though perhaps at the cost of
attending to the visual details of that background. Thus,
when comparing gist-only recognition to specific recog-
nition, a gist/detail trade-off was apparent for the back-
ground elements of the scenes (but not for the objects in
the scenes). This experiment, therefore, provided some
evidence for an interaction between the central/periphe-

ral and the gist/detail trade-off.
Additional evidence for interactions between the cen-

tral/peripheral and the gist/detail trade-offs occurred
when the encoding task was switched from passive view-
ing to a more active task. In a condition in which partic-
ipants were asked to focus on the theme of the scene (by
telling a story incorporating all of the elements; Experi-
ment 3), the presence of the negative arousing object did
not prevent participants from being able to remember
the gist of the backgrounds, but the participants did
remain less likely to remember the specific visual details
of those backgrounds. Thus, the central/peripheral

trade-off remained only for specific recognition scores
and not for gist-based recognition scores, and the gist/
detail trade-off was present only for the background ele-
ments and not for the objects.

These emotion-related trade-offs were eliminated
only when the encoding task required participants to
focus on the visual details of the scene (Experiment 4).
These results suggest that participants can use encoding
strategies to overcome emotion-induced memory trade-
offs (see also Kensinger et al., 2005). Thus, emotion-re-
lated enhancement for all aspects of an event can occur
not only when emotion is elicited through a ‘‘thematic’’
induction (see Laney et al., 2004; Reisberg & Heuer,
2004) but also when emotion is elicited through the pres-
ence of a negative visually-arousing element. However,
in this latter condition, participants appear to need sub-
stantial encoding support to help them direct their atten-
tion away from the visually arousing object and toward
the other aspects of the visual stimulus. These results
further suggest that the characteristics of the central/
peripheral trade-off (i.e., whether it is limited to specific
recognition, or also emerges when gist-based memory
is assessed) can differ depending on whether participants
are using primarily a verbal or a visual strategy to pro-
cess scenes. Thus, not only are emotion’s effects on mem-
ory modulated by the way in which the emotional
response is elicited (e.g., by ‘‘visual’’ vs. ‘‘thematic’’
induction; see Laney et al., 2004), so too are they mod-
ulated by the particular cognitive processes that people
use to process the emotional information.

Of course while the present study emphasizes that
encoding effects are critical in influencing emotion-re-
lated memory trade-offs, it cannot rule out possible dif-
ferences in retrieval access to the information encoded
during study. An open question regards the effect of
delay interval on the central/peripheral trade-off in
young and older adults (see Denburg et al., 2003 for
evidence of a gist/detail trade-off across short and long
delays) and the effect of the retrieval instructions on
memory for scene elements. The original proposal with
regard to the trade-off for central and peripheral details
(Heuer & Reisberg, 1990) was that arousal may impair
memory for peripheral details with short delays,
whereas the trade-off may not occur with longer delays.
Because the present investigation used only short
delays to assess memory, it is not known whether the
trade-offs demonstrated here would differ if memory
were assessed after a day or a week. Future investiga-
tions will be needed to examine whether the strength
of these encoding manipulations on the memory
trade-offs dissipate (or intensify) as the delay between
study and test increases.

Another point worth notice is that across all four
experiments, memory for the visual details of the neg-
ative aspect of the scene was enhanced. These results
are consistent with a prior investigation (Kensinger
et al., 2006), in which we presented participants with
single objects (half negative, half neutral) and asked
them to indicate whether they had previously studied
a ‘‘same,’’ ‘‘similar,’’ or ‘‘new’’ object. Thus, regardless
of whether visually arousing negative objects are pre-
sented in isolation or as part of a complex visual
scene, individuals typically appear to remember more
visual details of a negative item than of a nonemotion-
al item.

In summary, the results of the present study demon-
strate that individuals can show a central/peripheral

trade-off for both the visual detail and the gist of a scene
that includes a negative visually arousing object. The
data also highlight the malleability of the effect: Changes
in encoding methodology are sufficient to alter whether
the central/peripheral trade-off is demonstrated, and if
so, whether it is reflected only in memory for visual
detail, or also in memory for gist-based information.
Thus, it seems critical to carefully examine the encoding
tasks used in studies that elicit a central/peripheral trade-
off of differing magnitudes in order to more fully under-
stand the range of encoding processes that may be used
to elicit (or to overcome) the trade-off. Perhaps most
importantly, the results suggest that when a gist/detail

trade-off is elicited, it interacts with the central/periphe-

ral trade-off. Thus, assessing memory for all elements
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of a negative or neutral scene with a single measure is
likely to miss an essential influence on memory for emo-
tional information: The gist/detail trade-off appears to
be limited to elements peripheral to the negative visually
arousing object in a scene, while the visually arousing
objects themselves typically appear to be remembered
with more gist, and also with more visual detail, than
do neutral objects.
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