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To examine how emotional content affects the amount of visual detail remembered, young and
older adults studied neutral, negative, and positive objects. At retrieval, they distinguished "same"
(identical) from "similar" (same verbal label, different visual details) and "new" (nonstudied)
objects. A "same" response to a same item indicated memory for visual details (specific
recognition) while a "same" or "similar" response to a same or similar item signified memory for
the general sort of object (general recognition). Both age groups showed enhanced specific
recognition for negative (not positive) objects. Young adults' general recognition advantage also
was restricted to negative objects, whereas older adults showed enhanced general recognition for
positive and negative objects. Negative (not positive) content enhanced the visual specificity of
memory in both ages, but positive content conferred a general memory advantage only for older
adults.

Not all memories are equally
detailed. We can remember seeing a coffee
cup on our desk but fail to recall its color,
size, or shape.  Or, we can remember seeing
a large, blue mug with a logo. Although at
some level both of these memories are
accurate, the latter memory contains more
visual detail than the former.  The present
study investigated whether the amount of
visual detail that young and older adults
remember about an object is influenced by
the itemÕs emotional valence (whether it is
positive or negative).

Although we have shown previously
that young adults remember visual details
for negative objects more often than for
neutral objects (Kensinger, Garoff-Eaton, &
Schacter, 2006), we had reason to believe
that they might not show a similar
enhancement in memory for the visual
details of positive objects.  The memory
boost for negative items often results from
enhancements in the memoryÕs vividness or
level of detail (Dewhurst & Parry, 2000;
Kensinger & Corkin, 2003; Kensinger &
Schacter, 2006; Ochsner, 2000). By contrast,
when there are memory enhancements for
positive information, they are more likely to
result from an increased feeling of
familiarity, or from memory for general
(nonspecific) information (Bless &
Schwartz, 1999; Clore et al., 2001; Fiedler,

2001; Gasper & Clore, 2002; Ochsner,
2000).  Thus, individuals often claim they
ÒknowÓ a positive item was presented but do
not ÒrememberÓ the details of its
presentation (Dewhurst & Parry, 2000;
Ochsner, 2000).  Participants also can be
more likely to falsely or inconsistently
remember positive information compared to
negative information (Kensinger &
Schacter, in press; Levine & Bluck, 2004),
likely because of their increased reliance on
schematic information when processing
positive information (Storbeck & Clore,
2005).  Given this prior research, we
hypothesized that, in young adults, negative
(but not positive) emotional content would
lead to enhancement in memory for visual
details.

It was less clear whether these
divergent effects of positive and negative
emotion would occur in older adults.  In
general, older adults have less access to
information about the specific details of an
itemÕs presentation than do young adults
(Kensinger & Schacter, 1999; Koutstaal,
2003; Schacter, Koutstaal, & Norman,
1997).  Thus, we expected that there would
be an overall effect of age on the specificity
of a memory.  The critical question,
however, was whether valence would
differentially affect memory for visual detail
in young and older adults. Recent evidence
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has suggested that older adults are more
likely than young adults to focus attention
on emotional information (Fung et al., 1999;
Hashtroudi et al., 1990; Isaacowitz et al.,
2006; May et al., 2005), and perhaps
specifically on positive information (see
Mather & Carstensen, 2005; Mikels et al.,
2005).  While it is likely that enhanced
attention toward emotional information
would result in a memory benefit for that
information (see DÕArgembeau & van der
Linden, 2004), it is less clear whether it
would lead to enhancements primarily in
memory for the general theme of an item, or
also would boost older adultsÕ memory for
visual detail.  On the one hand, if positive
and negative stimuli are processed in
fundamentally different ways from one
another by both young and older adults (i.e.,
with positive stimuli processed in a heuristic
way and negative stimuli processed in a
detail-oriented fashion), then both ages may
show enhancements in memory for detail
only for negative items and not for positive
items.  On the other hand, if negative
content enhances the specificity of young
adultsÕ memories because their attention is
drawn toward negative stimuli (Dolan &
Vuilleumier, 2003; Mather & Carstensen,
2003;  LeDoux, 2000), then the effect could
be reversed in older adults, who tend to
focus more attention, and more elaborative
encoding processes, on positive than on
negative information (Isaacowitz et al.,
2006; Mather & Knight, 2005).

Despite increased interest in
understanding the effects of advancing age
on memory for emotional information
(reviewed by Kensinger, 2006; Mather &
Carstensen, 2005), only one prior study has
used retrieval tasks that can tease apart
visually specific from more general
memories.  In this prior study, Denburg et
al. (2003) assessed participantsÕ memories
for the general theme and specific visual
details of complex visual scenes (e.g., a dead
body in a forest).  Their results suggested
that throughout the adult lifespan, positive
and negative emotional content can be
associated with enhancements in memory
for ÒgistÓ but with impairments in memory

for visual details.  They did not, however,
distinguish memory for details of the
emotional item in the scene (e.g., the dead
body) from memory for details of the
nonemotional context (e.g., the forest).  An
extensive literature has demonstrated that
the emotional elements of an event often are
remembered well, whereas nonemotional
elements often are forgotten (reviewed by
Reisburg & Heuer, 2004). Thus, it is
plausible that the results of this prior study
would have been different had the authors
assessed memory for the visual details of the
emotional elements only, rather than also
requiring memory for details peripheral to
the emotional content of the scenes.  In fact,
a few studies have demonstrated that, at
least in young adults, memory for both the
specific visual details as well as the general
theme of information can be enhanced for
emotional items (Burke et al., 1992;
Kensinger, Garoff-Eaton, & Schacter, 2006;
Kensinger et al., in press).  For example,
when presented with a scene depicting a
snake in a forest, young adults remember the
visual details of the snake, as well as the fact
that there was a snake.  By contrast, they fail
to remember the visual details of the forest Ð
details not linked to the emotional element
(Kensinger et al., in press).

In the present study, we examined
young and older adultsÕ abilities to
remember the visual details of positive,
negative, or neutral objects that were
presented in isolation against a blank
background.  We have shown previously
that young adults are more likely to
remember the visual details of negative
objects than of neutral ones (Kensinger,
Garoff-Eaton, & Schacter, 2006).  The goals
of the present study were to investigate
whether young adults also would show
enhanced memory specificity for positive
items and to examine whether the effects of
emotion on memory for visual detail would
change between young adulthood and old
age.

Experiment 1
In Experiment 1, we addressed our

goals within an experiment in which young
and older adults were tested after different
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delays (30-minutes for the older adults and 2
days for the young adults) in order to
roughly numerically equate the memory
performance of the two groups.  We
reasoned that if the two groups did not have
similar memory performance for the neutral
items, then it could be difficult to interpret
age differences in emotional memory
enhancements.  For example, if older adultsÕ
performance was worse than younger
adultsÕ, and if older adults also showed a
greater emotional memory enhancement
than young adults, that additional
enhancement could simply reflect the fact
that there was more room for improvement
in the older adults than in the young adults.

At study, participants viewed
positive, negative, and neutral objects.  At
test, they distinguished ÒsameÓ objects
(identical to those studied) from "similar"
(same verbal label, different visual details)
or "new" ones.  Consistent with previous
studies using variants of this paradigm
(Garoff et al., 2005; Kensinger, Garoff-
Eaton, & Schacter, 2006), we considered a
ÒsameÓ response to a same item to reflect
memory for specific visual details (Òspecific
recognitionÓ). Collectively, same or similar
items given either a ÒsameÓ or a ÒsimilarÓ
response were considered to reflect memory
for at least the general sort of objecti

(Ògeneral recognitionÓ).  Thus, we assessed
the effects of negative and positive content
on young and older adultsÕ memories for (a)
specific visual details (Òspecific
recognitionÓ) and (b) general object
information (Ògeneral recognitionÓ).

It is worth noting that although our
measurement of general recognition shares
many similarities with the conceptualization
of ÒgistÓ memory, the two also differ in a
couple of important ways.  First, gist
memory often has been used to refer to
memory for the general theme of previously
presented information in the absence of
memory for specific details (e.g., Brainerd
& Reyna, 2005). In the present study, we
conceptualized general recognition as
memory for at least the gist information,
regardless of whether individuals also
remembered the specific visual details.

Second, gist memory often refers to the
extraction of commonalities among a series
of items or to inferences regarding presented
information (e.g., Adams et al., 1990, 1997;
Gould et al., 1991).  In the present study,
general recognition reflected memory for the
general theme of a single item, not for a
common theme shared among multiple
items.

Method
Participants

Participants were 32 young and 32
older adults (see Table 1 for demographic
information).  Young adults were Harvard or
Boston College students. Older adults were
recruited from a database maintained at
Harvard University or through the Harvard
Cooperative Program on Aging. All
participants were native English speakers
with normal or corrected-to-normal vision
and with no history of a neuropsychological
or psychiatric disorder.  No participant listed
taking medications that affected the central
nervous system. Informed consent was
obtained in a method approved by the
Harvard University and Boston College
Institutional Review Boards.

Materials and Procedure
Materials.  Materials comprised 180 pairs of
photo objects (from Kensinger, Garoff-
Eaton, & Schacter, 2006 and supplemented
with additional positive objects). Pairs
shared the same verbal label (e.g., were both
umbrellas) but differed in other perceptual
features (e.g., color, shape, size, orientation).
The final images were selected from a larger
set that had been rated by a separate group
of 6 young and 6 older adults for their
valence and arousal, using 9-point likert-
type scales (with low numbers indicating
low valence and low arousal, respectively).
One-third of the selected objects were
negative and arousing (i.e., valence < 3.5,
arousal ratings > 5), one-third were positive
and arousing (i.e., valence > 5.5, arousal >
5), and one-third were neutral (i.e., valence
between 3 and 6, arousal < 5).  The positive
and negative objects did not differ from one
another in arousal nor in absolute valence,
p>.15, and positive and negative objects
were more arousing than neutral ones,
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p<.001.  Valence and arousal ratings for
each group of objects did not differ for the
young and older adults, p>.15.

Negative, positive, and neutral pairs
were matched for the overall similarity of
the two items, the dimensions (color, size,
shape, orientation) that differed between the
two items, and the familiarity of the items
(see Kensinger, Garoff-Eaton, & Schacter,
2006 for details of matching procedures).
Study Procedure.  Participants viewed 144
objects (one-third of each emotion type) for
1 sec.  Following the objectÕs presentation,
participants indicated, by key press, whether
the object would fit inside of a filing cabinet
drawer.
Test Procedure. After approximately a 30-
min delay for the older adults, and a 2-day
delay for the young adults, participants
performed a surprise object recognition task.
On subsequent debriefing forms, all
participants indicated that they were
surprised that their memory was assessed.
These delays were chosen because pilot data
indicated that neither ceiling nor floor
effects existed for participants when tested
after these delays, and because these delays
resulted in approximate, numerical matching
of performance for the young and older
adultsii. Participants were presented with
180 objects:  72 (24 negative, 24 positive, 24
neutral) were identical to those that had been
studied (same objects), 72 shared the same
verbal label as a studied item but differed in
visual features (similar objects), and 36
were new (Figure 1).  Participants indicated,
by key press, whether the item was Òsame,Ó
Òsimilar,Ó or Ònew.Ó The same object within
the object pair was tested across all
participants; the studied items were
counterbalanced between subjects to
manipulate the condition of each object
shown at recognition.  For same items, the
identical image was studied; for similar
items, the alternate member of the pair was
studied; for new items, neither member of
the pair was studied.  Only one member of a
particular pair was shown on the recognition
test.

Results
The data are presented in Table 2:

The proportion of items given a Òsame,Ó
Òsimilar,Ó or ÒnewÓ response are reported as
a function of item type (same, similar, or
new), emotion type (negative, positive,
neutral) and age (young, older adults). We
examined the effects of emotional content
and age on the three different types of items
presented at recognition (new items, items
that were similar to studied items, and items
that were the same as studied items; Figure
1).
New items. For the new items, we conducted
an ANOVA with response (Òsame,Ó
ÒsimilarÓ), and emotion (negative, positive,
neutral) as within-subject factors and age as
a between-subject factor.  This analysis
revealed a main effect of response,
F(1,62)=60.72, p<.001, partial eta-squared =
.50, and a marginal interaction between
response and age, F(1,62)=3.44, p<.07,
partial eta-squared = .05.  This interaction
reflected the fact that older adults gave more
ÒnewÓ responses, but fewer ÒsimilarÓ
responses, to new items than young adults.
Importantly, this ANOVA revealed no
effects of emotion, nor any interactions with
emotion.
Similar items. For the similar items, an
ANOVA revealed only a significant effect
of response, F(1,62)=31.49, p<.001, partial
eta-squared = .34, with more ÒsimilarÓ than
ÒsameÓ responses given to the similar items.
As with the new items, there was no effect
of emotion, nor any interactions with
emotion.
Same items. For the same items, an ANOVA
revealed significant main effects of
response, F(1,62)=54.87, p<.001, partial eta-
squared = .47, and of emotion,
F(2,61)=11.05, p<.001, partial eta-squared =
.26.  These main effects were qualified by
interactions between emotion and response,
F(2,61)=11.31, p<.001, partial eta-squared =
.27, and between emotion and age,
F(2,61)=4.37, p<.05, partial eta-squared =
.13.  Post-hoc t tests indicated that the
interaction between emotion and response
reflected the greater proportion of ÒsameÓ
responses to same negative objects as
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compared to positive or to neutral ones,
t(63)=4.94, p<.001.  The interaction between
emotion and age arose because young adults
showed a similar response distribution for
positive and neutral items, p>.25, whereas
older adults gave more ÒsameÓ or ÒsimilarÓ
responses to positive than to neutral objects,
t(31)=2.69, p<.05).
Comparison of Specific and General
Recognition.  To further examine the effects
of emotion on young and older adultsÕ
responses to the same items, we calculated
participantsÕ ability to remember the specific
visual details of an item (i.e., the proportion
of ÒsameÓ responses to same items, referred
to as specific recognition) and to remember
at least the general features of an item,
regardless of whether the specific visual
details were remembered (i.e., the
proportion of ÒsameÓ and ÒsimilarÓ [not
ÒnewÓ] responses given to same and similar
items).

An ANOVA with recognition
(specific, general) and emotion  (positive,
negative, neutral) as within-subject factors
and age as a between-subject factor revealed
main effects of recognition, F(1,62)=83.36,
p<.001, partial eta-squared = .53, and
emotion, F(2,61)=12.45, p<.001, partial eta-
squared = .29, qualified by a three-way
interaction among recognition, emotion, and
age, F(2,62)=3.01, p< .05, partial eta-
squared = .09.  Separate ANOVAs
conducted on the specific recognition and
general recognition scores clarified that
emotion affected both memory scores,
F(2,61)=9.26, p<.001, partial eta-squared =
.24 for specific recognition; F(2,61)=7.24,
p<.01, partial eta-squared = .19 for general
recognition.  However, there was an
interaction between emotion and age for the
general recognition scores, F(2,61)=3.13,
p<.05, partial eta-squared = .09, but not for
the specific recognition scores, partial eta-
squared = .02.  These results reflected the
fact that young adults showed enhanced
general recognition for negative items (73%)
as compared to neutral (68%), t(31)=2.32,
p<.05, or positive ones (67%), t(31)=2.86,
p<.01, and no difference between the
general recognition rates for the positive and

neutral items, p>.15 (i.e.,  negative >
positive = neutral).  By contrast, older adults
showed a boost in general recognition for
both positive (77%), t(31)=2.74, p<.01, and
negative (77%), t(31)=3.03, p<.01, objects
as compared to neutral ones (69%), and no
difference in general recognition rates for
the negative and positive items, p>.15 (i.e.,
negative = positive > neutral).  In contrast,
both young and older adults showed
enhanced specific recognition only for
negative items compared to positive,
t(63)=5.19, p<.001, or neutral ones,
t(63)=4.94, p<.001, and no difference in
specific recognition scores for positive and
neutral items, p>.15 (i.e., negative > positive
= neutral). Older adultsÕ general recognition
scores for the positive items also were
significantly better than those of the young
adults, t(62)=2.77, p<.01, whereas despite
the shorter retention interval for the older
adults, their general recognition scores for
the negative and neutral items were no
different than those of the young adults,
p>.15.

Discussion
Emotion had a similar effect on

memory specificity in the two age groups.
For young and older adults, negative items
were associated with enhanced specific
recognition, whereas positive items were
not.  These results suggest that negative
emotion in particular facilitates memory for
visual detail, and that this benefit of negative
emotion persists across the adult lifespan.

In contrast to the similar effect of
emotion on young and older adultsÕ specific
recognition, emotion had divergent effects
on general recognition in the two ages.
Young adults showed a general recognition
benefit only for negative (and not for
positive) objects as compared to neutral
ones, whereas older adults showed
equivalently elevated general recognition for
negative and positive objects.  These results
are broadly consistent with evidence that
positive emotion benefits older adultsÕ
memories more than young adultsÕ
memories (Charles et al., 2003; Hill et al.,
2005; Leigland et al., 2004; Mather &
Knight, 2005). However, the present results
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suggest that in some instances, older adultsÕ
mnemonic benefit for positive information is
limited to extraction of general features of
an item and does not extend to memory for
the specific visual details of the previously-
encountered information.

Older adults also showed
significantly better general recognition for
the positive items than young adults; yet,
despite the shorter retention interval for
older adults, their general recognition of
negative and neutral information was no
better than that of young adults.  Although
this finding is somewhat difficult to interpret
due to the different study-test delay intervals
for the young and older adults, it suggests a
relative age-related sparing of general
recognition for positive information as
compared to negative or neutral information.
Experiment 2 more directly examined this
issue by testing young and older adults after
the same delay.

Experiment 2
A potential concern in Experiment 1

was that young and older adults were tested
after different delays in order to roughly
equate the performance of the two ages. On
the one hand, this matching reduces the
concern that age differences in emotional
memory enhancement arise because of
different levels of performance for the
neutral items (e.g., more room for
improvement in the older adults than in the
young adults).  On the other hand, this
matching technique has the potential to
create interactions between age and emotion
if the effects of emotion on memory change
over a delay (and see Labar & Phelps,
1998), and it also prevents a straightforward
comparison of young and older adultsÕ
memory performance.  To circumvent these
limitations, Experiment 2 examined whether
the different effects of emotion on young
and older adultsÕ general recognition ability
would hold when the two ages were tested
with the same retention interval.

Method
Participants

Participants were 32 young and 32
older adults (see Table 1 for demographic

information) meeting the criteria outlined
for Experiment 1.

Materials and Procedure
The materials and procedure were

identical to those of Experiment 1 except
that, in order to avoid ceiling effects in the
young adults, a larger number of stimuli
were studied: Participants were presented
with 180 stimuli and were tested with 270
objects. All participants performed the
recognition memory task after a 30-min
delay.  During the delay, all participants
performed the same cognitive tasks.

Results
The data are presented in Table 3.

We examined the effects of emotion and age
on the new, similar, and same items; Figure
1).  As in Experiment 1, there were no main
effects of emotion, nor any interactions with
emotion, for the new and similar items.
Thus, we focus here on responses to the
same items and on the comparison of
specific and general recognition scores.

An ANOVA with response to same
items (Òsame,Ó ÒsimilarÓ), and emotion
(negative, positive, neutral) as within-
subject factors and age as a between-subject
factor revealed significant main effects of
response, F(1,62)=95.47, p<.001, partial eta-
squared = .61, and of emotion,
F(2,61)=36.39, p<.001, partial eta-squared =
.54.  These main effects were qualified by
interactions between emotion and response,
F(2,61)=22.84, p<.001, partial eta-squared =
.43, between response and age,
F(2,61)=6.06,p<.05, partial eta-squared =
.09, and between emotion and age
F(2,61)=7.77, p<.01, partial eta-squared =
.20.  Post-hoc t tests indicated that the
interaction between emotion and response
reflected the greater proportion of ÒsameÓ
responses given to same negative objects
compared to positive, t(63)=5.63, p<.001, or
neutral ones, t(63)=7.44, p<.001.  The
interaction between response and age
emerged because young adults gave more
ÒsameÓ  responses, t(31)=2.5, p<.05, and
fewer ÒnewÓ responses, t(31)=2.6, p<.05, to
same items than did older adults (see Table
3).  The interaction between emotion and
age reflected the fact that young adults
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showed a similar distribution of responses
for positive and neutral items, p>.15,
whereas older adults gave more ÒsameÓ or
ÒsimilarÓ  responses to positive objects than
to neutral ones, t(31)=6.79, p<.001.

We also calculated participantsÕ
specific recognition and general recognition
scores as described in Experiment 1.  An
ANOVA conducted on these recognition
scores with recognition (specific, general)
and emotion (positive, negative, neutral) as
within-subject factors and age as a between-
subject factor revealed main effects of
recognition, F(1,62)=77.91, p<.001, partial
eta-squared = .59, emotion, F(2,61)=20.99,
p<.001, partial eta-squared = .41, and age,
F(1,62)=8.09, p<.01, partial eta-squared =
.12.  These main effects were qualified by an
interaction between emotion and
recognition, F(2,61)=5.07, p<.01, partial eta-
squared = .14, and by a three-way
interaction among the factors, F(2,61)=3.64,
p<.05, partial eta-squared = .07.

To elucidate the basis for this three-
way interaction, separate ANOVAs were
conducted on the specific recognition and
general recognition scores with emotion as a
within-subject factor and age as a between-
subject factor.  For the specific recognition
scores, ANOVA revealed a main effect of
emotion, F(2,61)=19.97, p<.001, partial eta-
squared = .40, reflecting enhanced specific
recognition for the negative items compared
to the neutral, t(63)=4.94, p<.001, or
positive ones, t(63)=5.38, p< .001.  ANOVA
also showed a main effect of age,
F(1,62)=5.01, p<.05, partial eta-squared =
.08, with older adults exhibiting poorer
specific recognition than the young adults,
t(62)=2.01, p<.05.  Critically, there was no
interaction between emotion and age.

The general recognition ANOVA
revealed an effect of emotion,
F(2,61)=17.64, p<.001, partial eta-squared =
.37, and a marginal effect of age,
F(1,62)=2.99, p<.09, partial eta-squared =
.05, qualified by an interaction between
emotion and age, F(2,61)=3.58, p<.05,
partial eta-squared = .09.  This interaction
emerged because young adults showed
enhanced general recognition for negative

items (73%) as compared to neutral (68%),
t(31)=3.42, p<.01, or positive ones (69%),
t(31)=2.57, p<.05.  By contrast, older adults
showed a boost in general recognition both
for positive (70%), t(31)=4.98, p<.001, and
for negative (67%), t (31)=3.2, p<.01,
objects as compared to neutral ones (62%).
Older adultsÕ general recognition scores for
the positive items also were comparable to
those of the young adults, p>.15, whereas
their general recognition scores were lower
than those of the young adults for the
negative and neutral items, t(62)=2.14,
p<.05.

Discussion
The results of Experiment 2

generally replicated those of Experiment 1.
Both ages showed an emotion-related
enhancement in memory for detail that was
restricted to negative items and did not
extend to positive items.  Young adultsÕ
emotional enhancement of general
recognition also was limited to negative
items, whereas older adults showed better
general recognition for positive and for
negative items as compared to neutral ones.

The results of Experiment 2 also
corroborated the suggestive evidence from
Experiment 1 that aging may leave relatively
preserved the ability to recognize the general
theme of positive information.  Although
older adults had lower general recognition
scores for the neutral and negative items
than did young adults, the two age groups
did not differ in their general recognition of
the positive items. Older adults often rely
more on heuristic processing than do young
adults (e.g., Adams et al., 1990; Gould et al,
1991), and as discussed in the introduction,
positive items appear to be a class of stimuli
that are particularly prone to this type of
schematic processing.  It is plausible that
older adultsÕ relative preservation of general
recognition for the positive items reflects the
synergy between the types of information
that older adults process well and the types
of information that tend to be recorded for
positive items.

In contrast to the preservation of
general recognition for positive items, older
adults had lower specific recognition scores
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than did young adults for all items.  This
result is consistent with prior investigations
suggesting that older adults do not use
memory for visual detail as effectively at
retrieval as do young adults (see Koutstaal,
2003) and suggests that the mnemonic boost
provided by emotion is not sufficient to
bring older adultsÕ specific recognition
scores to the same level demonstrated by the
young adults. The implications of these
results will be expanded upon in the general
discussion.

General Discussion
The fact that young and older adults

were able to remember the details of
negative items better than those of neutral
items is broadly consistent with a few prior
studies indicating that both ages are more
likely to form vivid memories of negative
experiences than of neutral ones (Comblain
et al., 2004; Davidson & Glisky, 2002;
Kensinger, Krendl, & Corkin, 2006; Wolters
& Goudsmit, 2005).  These results suggest
that negative emotion can facilitate memory
for detailed information throughout the adult
lifespan.

At first blush the enhanced
specificity of memory for the negative items
seems to conflict with the findings of
Denburg et al., (2003), who demonstrated
that positive and negative emotion impaired
memory for detail while enhancing memory
for the ÒgistÓ or general theme of presented
information.  However, it is important to
note that in the present study, emotion
enhanced memory for the visual details of
the objects themselves.  In contrast, in the
study by Denburg et al (2003), memory for
details tangential to the emotional content of
the scenes often was required for successful
performance.  Prior studies have indicated
that, in young adults, negative emotion can
enhance memory for details directly tied to
the emotional stimuli (Burke et al., 1992;
Kensinger, Garoff-Eaton, & Schacter, 2006;
Kensinger et al., in press).  The present
results indicate that this beneficial effect of
negative emotion on memory specificity is
consistent across the adult lifespan. Recent
neuroimaging evidence has suggested that,
in young adults, the enhanced specific

recognition for negative items may stem
from increased engagement of the amygdala
and the fusiform gyrus during encoding of
negative items (Kensinger et al., submitted).
The amygdala seems to show relatively little
age-related decline (reviewed by Chow &
Cummings, 2000), leaving open the
possibility that amygdala-fusiform
modulation of encoding processes occurs in
older adults as well.

Negative items  also were
remembered with visual detail more
frequently than positive items, consistent
with prior research demonstrating that, in
young adults, positive emotion leads to more
gist-based or heuristic processing, whereas
negative emotion leads to more detailed
processing (Bless et al., 1996; Kensinger &
Schacter, in press; Levine & Bluck, 2004;
Storbeck & Clore, 2005). Critically, the
present findings suggest that these divergent
effects of positive and negative emotion
remain consistent across the lifespan.
Despite age-related increases in the
prioritization of processing for positive
emotion-eliciting information (reviewed by
Mather, 2006), older adults do not show
enhanced memory specificity for positive
information.

Although emotional content had
similar influences on memory specificity in
young and older adults, it had divergent
effects on general recognition in the two
ages.  Whereas young adults showed a
general recognition benefit only for negative
objects as compared to neutral ones, older
adults showed elevated general recognition
for positive and negative objects.  These
results are broadly consistent with data
indicating that positive emotion has more of
an enhancing effect on older adultsÕ
memories than on young adultsÕ memories
(Charles et al., 2003; Hill et al., 2005;
Leigland et al., 2004; Mather & Knight,
2005).  However, these results suggest that
there are limitations on the types of
information better remembered for positive
than neutral information (see also Gruhn et
al., 2005).  Older adultsÕ Òpositivity effectÓ
is limited to extraction of general
information, and does not extend to memory
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for the specific visual details of previously-
encountered positive information.

Not only did older adults show a
Òpositivity effectÓ when comparing their
general recognition of positive items to
neutral items, they also showed selectively
preserved general recognition (compared to
young adults) for the positive items.
Although older adults are not always as
likely as young adults to remember items
with positive emotional content (Denburg et
al., 2003; Gruhn et al., 2005; Kensinger et
al., 2005), Charles et al (2003) also
demonstrated that age-related deficits in
memory can be eliminated for positive
information.  It is plausible that when the
memory task is constructed such that
memory for the general theme of the
information is sufficient for successful task
performance, age differences in memory for
positive items may be reduced or eliminated.
This proposal fits well with previous
research suggesting that older adults
sometimes rely more on general than
specific information when making
recognition decisions (e.g., Koutstaal &
Schacter, 1997; Kensinger & Schacter,
1999) or when recalling previously
presented information (e.g., Adams et al.,
1990; Gould et al., 1991). It may be that
older adults can capitalize on the overlap
between the types of information that they
process well and the types of information
most likely to be processed for positive
items (i.e., thematic or heuristic
information). Age-related increases in
reliance on general information thus appear
to have significant consequences for the
performance of older adults in multiple
aspects of memory.

In contrast to the equivalent general
recognition for positive items, the presence
of emotion never equated young and older
adults' specific recognition performance,
consistent with evidence that older adults
rely less on detailed information when
deciding whether particular items have been
studied (Koutstaal, 2003; Koutstaal &
Schacter, 1997; Schacter, Koutstaal, &
Norman, 1997).  Thus, although the
presence of emotion can equate some

aspects of young and older adultsÕ
memories, it does not serve to equalize all
aspects of young and older adultsÕ
mnemonic performance.

It is important to note that the
present study compared individuals at
extremes of the adult lifespan (i.e., college-
aged and older adults).  Despite this
extensive age gap, emotion had similar
effects on specific recognition in both
groups. Although the results of the present
study do not speak to the mechanisms that
lead to the divergent effects of positive and
negative valence on specific recognition, the
results suggest that these  valence-specific
processes operate throughout the adult
lifespan.  In contrast, the effects of emotion
on general recognition ability appear to
change with age, with older adults showing
a unique recognition advantage for positive
information.  It will be interesting for further
research, including a broader age range of
participants, to examine whether this
enhancement in general recognition for
positive information corresponds with
adultsÕ increased reliance on heuristic
processing with advancing age.

References
Adams, C., Smith, M.C., Nyquist, L., &
Perlmutter, M. (1997).  Adult age-group
differences in recall for the literal and
interpretive meanings of narrative text.
Journal of Gerontology, B series, 52, P187-
P195.

Adams, C., Labouvie-Vief. G., Hobart, C.J.,
& Dorosz, M. (1990).  Adult age group
differences in story recall style.  Journal o f
Gerontology, 45, P17-P27.

Bless, H., Clore, G.L., Schwarz, N.,
Golisano, V., Rabe, C., & Wolk, M. (1996).
Mood and the use of scripts: Does a happy
mood really lead to mindlessness?  Journal
of Personality and Social Psychology, 71,
665-679.

Bless, H., & Schwarz, N. (1999).  Sufficient
and necessary conditions in dual process



Emotion and Memory Specificity     10

models: The case of mood and information
processing.  In S. Chaiken & Y. Trope
(Eds.), Dual process theories in social
psychology (pp. 423-440).  New York:
Guilford Press.

Brainerd, C. J., & Reyna, V. F. (2005). The
science of false memory. New York: Oxford
University.

Burke, A., Heuer, F., & Reisberg, D. (1992).
Remembering emotional events.  Memory
and Cognition, 20, 277-290.

Charles, S.T., Mather, M., & Carstensen,
L.L. (2003).  Aging and emotional memory:
the forgettable nature of negative images for
older adults.  Journal of Experimental
Psychology: General, 132, 310-324.

Chow, T.W., & Cummings, J.L. (2000).
The amygdala and AlzheimerÕs disease.  In
J.P. Aggleton (Ed.), The Amygdala (pp. 655-
680) New York: Oxford University Press.

Clore, G.L., Wyer, R.S., Dienes, B., Gasper,
K., Gohm, C., & Isbell, L. (2001). Affective
feelings as feedback: Some cognitive
consequences. In L.L. Martin & G.L. Clore
(Eds.), Theories of mood and cognition: A
userÕs guidebook (pp. 27Ð62). Mahwah, NJ:
Erlbaum.

Comblain, C., D'Argembeau, A., Van der
Linden, M., & Aldenhoff, L. (2004).  The
effect of ageing on the recollection of
emotional and neutral pictures.  Memory, 12,
673-684.

D'Argembeau, A., & van der Linden, M.
(2004).  Identity but not expression memory
for unfamiliar faces is affected by ageing.
Memory, 12, 644-654.

Davidson, P.S.R., & Glisky, E.L. (2002). Is
flashbulb memory a special instance of
source memory? Evidence from older adults.
Memory, 10, 99-111.
Denburg, N.L., Buchanan, T.W., Tranel, D.,
& Adolphs, R. (2003).  Evidence for

preserved emotional memory in normal
older persons.  Emotion, 3, 239-253.

Dewhurst, S.A., & Parry, L.A. (2000).
Emotionality, distinctiveness, and
recollective  experience.  European Journal
of Cognitive Psychology, 12, 541-551.

Dolan, R.J., & Vuilleumier, P. (2003).
Amygdala automaticity in emotional
processing.  Annals of the New York
Academy of Sciences, 985, 348-355.

Fiedler, K. (2001). Affective states trigger
processes of assimilation and
accommodation. In L.L. Martin & G.L.
Clore (Eds.), Theories of mood and
cognition: A userÕs guidebook (pp. 86Ð98).
Mahwah, NJ: Erlbaum.

Folstein MF, Folstein, SE and McHugh PR
(1975) Mini-Mental State: A practical
method for grading the state of patients for
the clinician, Journal of Psychiatric
Research, 12: 189-198.

Fung, H.G., Carstensen, L.L., & Lutz, A.
(1999).  The influence of time on social
preferences: Implications for life-span
development.  Psychology and Aging, 14,
595-604.

Garoff, R.J., Slotnick, S.D., & Schacter,
D.L. (2005).  The neural origins of specific
and general memory: the role of the
fusiform cortex.  Neuropsychologia, 43,
847-859.

Gasper, K., & Clore, G.L. (2002). Attending
to the big picture: Mood and global versus
local processing of visual information.
Psychological Science, 13, 34Ð44.

Gould, O.N., Trevithick, L., & Dixon, R.A.
(1991).  Adult age differences in
elaborations produced during prose recall.
Psychology and Aging, 6, 93-99.

Gruhn, D., Smith, J., & Baltes, P.B. (2005).
No aging bias favoring memory for positive



Emotion and Memory Specificity     11

material: Evidence from a heterogeneity-
homogeneity list paradigm using
emotionally toned words.  Psychology and
Aging, 20, 579-588.

Hashtroudi, S., Johnson, M. K., &
Chrosniak, L. D. (1990). Aging and
qualitative characteristics of memories for
perceived and imagined complex events.
Psychology and Aging, 5, 119-126.

Hill, R.D., van Boxtel, M.P., Ponds, R.,
Houx, P.J., & Jolles, J. (2005). Positive
affect and its relationship to free recall
memory performance in a sample of older
Dutch adults from the Maastricht Aging
Study.  International Journal of Geriatric
Psychiatry, 20, 429-435.

Isaacowitz, D.M., Wadlinger, H.A., Goren,
D., & Wilson, H.R. (2006).  Is there an age-
related positivity effect in visual attention?
A comparison of two methodologies.
Emotion, 6, 511-516.

Kensinger, E.A. (2006). Remembering
emotional information: effects of aging and
AlzheimerÕs disease. In E.M. Welsh (Ed.).
Progress in AlzheimerÕs Disease Research.
Hauppauge, NY: Nova Science Publishers,
Inc.

Kensinger, E.A., & Corkin, S. (2003).
Memory enhancement for emotional words:
are emotional words more vividly
remembered than neutral words?  Memory
and Cognition, 31, 1169-1180.

Kensinger, E.A., Garoff-Eaton, R.J., &
Schacter, D.L. (in press).  Effects of emotion
on memory specificity: Memory trade-offs
elicited by negative visually arousing
stimuli.  Journal of Memory and Language.

Kensinger, E.A., Garoff-Eaton, R.J., &
Schacter, D.L. (2006).  Memory for specific
visual details can be enhanced by negative
arousing content.  Journal of Memory and
Language, 54, 99-112.

Kensinger, E.A., Krendl, A.C., & Corkin, S.
(2006).  Memories of an emotional and a
nonemotional event: Effects of aging and
delay interval.  Experimental Aging
Research, 32, 23-45.

Kensinger, E.A., Piguet, O., Krendl, A.C., &
Corkin, S. (2005). Memory for contextual
details:  Effects of emotion and aging.
Psychology and Aging, 20, 241-250.

Kensinger, E.A., & Schacter, D.L. (2006).
Reality monitoring and memory distortion:
Effects of negative, arousing content.
Memory and Cognition, 34, 251-260.

Kensinger, E.A., & Schacter, D.L. (in
press).  When the Red Sox shocked the
Yankees: Comparing negative and positive
memories.  Psychonomic Bulletin and
Review.

Kensinger, E.A., & Schacter, D.L. (1999).
When true memories suppress false
memories: Effects of aging. Cognitive
Neuropsychology, 16, 399-415. 

Koutstaal, W. (2003).  Older adults encode Ð
but do not always use Ð perceptual details:
Intentional versus unintentional effects of
detail on memory judgments.  Psychological
Science, 14, 189-193.

Koutstaal, W., & Schacter, D.L. (1997).
Gist-based false recognition of pictures in
older adults younger adults. Journal of
Memory and Language, 37, 555-583.

LaBar, K.S. & Phelps, E.A. (1998). Arousal-
mediated memory consolidation: Role of the
medial temporal lobe in humans.
Psychological Science, 9, 490-494.
LeDoux, J.E. (2000). Cognitive-emotional
interactions: listen to the brain. In: R.D.
Lane (Ed.), Cognitive neuroscience of
emotion (pp. 129-155). Oxford: Oxford
University Press.

Leigland, L.A., Schulz, L.E., & Janowsky,
J.S. (2004).  Age related changes in



Emotion and Memory Specificity     12

emotional memory.  Neurobiology of Aging,
25, 1117-1124.

Levine, L.J., & Bluck, S. (2004).  Painting
with broad strokes: Happiness and the
malleability of event memory.  Cognition
and Emotion, 18, 559-574.

Mather, M. & Carstensen, L.L. (2003).
Aging and attentional biases for emotional
faces. Psychological Science, 14, 409-415.

Mather, M., & Carstensen, L.L. (2005).
Aging and motivated cognition: the
positivity effect in attention and memory.
Trends in Cognitive Science, 9, 496-502.

Mather, M., & Knight, M (2005).  Goal-
directed memory: The role of cognitive
control in older adultsÕ emotional memory.
Psychology and Aging, 20, 554-570.

Mather, M. (2006).  Why memories may
become more positive as people age.  In B.
Uttl, N. Ohta, & A.L. Siegenthaler (Eds.),
Memory and Emotion. Malden, MA:
Blackwell Press.

May, C.P., Rahhal, T., Berry, E.M., &
Leighton, E.A. (2005).  Aging, source
memory, and emotion.  Psychology and
Aging, 20, 571-578.

Mikels, J.A., Larkin, G.R., Reuter-Lorenz,
P.A., & Carstensen, L.L. (2005).  Divergent
trajectories in the aging mind: changes in
working memory for affective versus visual
information with age.  Psychology and
Aging, 20, 542-553.

Ochsner, K.N. (2000).  Are affective events
richly ÒrememberedÓ or simply familiar?
The experience and process of recognizing
feelings past.  Journal of Experimental
Psychology: General, 129, 242-261.

Reisberg, D., & Heuer, F. (2004). Memory
for emotional events. In D. Reisberg and P.
Hertel, (Eds.) Memory and Emotion. NY:
Oxford University Press, 3-41.

Schacter, D.L., Koutstaal, W., & Norman,
K.A. (1997).  False memories and aging.
Trends in Cognitive Sciences, 1, 229-236.

Storbeck, J., & Clore, G.L. (2005).  With
sadness comes accuracy; with happiness,
false memory: mood and the false memory
effect.  Psychological Science, 16, 785-791.

Wechsler, D. (1997). Technical manual for
the Wechsler Adult Intelligence and Memory
ScaleÐThird Edition. New York: The
Psychological Corporation.

Wolters, G., & Goudsmit, J.J. (2005).
Flashbulb and event memory of September
11, 2001: consistency, confidence and age
effects.  Psychological Report, 96, 605-619.

Acknowledgements
This research was supported by the National
Institutes of Health grant AG08411 (to
D.L.S.) and by the National Science
Foundation (grant BCS-0542694 to E.A.K.
and a Graduate Research Fellowship to
R.J.G.E).  Parts of this research were
conducted while E.A.K. was a fellow of the
American Federation for Aging Research.



Emotion and Memory Specificity     13

Footnotes
                                                  
i All results remained qualitatively the same when general recognition was computed as ÒsameÓ or
ÒsimilarÓ responses to same items [i.e., when responses to similar items were not included in the general
recognition score].

ii Note that our use of this matching procedure was only to provide numerical equation of memory
performance; we do not claim that changing the delay interval equated the processes associated with
memory performance in the two age groups.

Table 1.  Demographic information and mean (SE) test scores for participants in
Experiments 1 and 2.

Age
group

Gender Age (yrs) Education
(yrs)

MMSE Digit Span WAIS-III Digit/Symbol WAIS-III Vocabulary

Forward Backward number
completed*

Age-adjusted
scaled score

percentag
e correct *

Age-
adjusted
scaled
score

Experiment 1

Young
adults

10 men
22 women

20.1 (.63)
Range =
18-30

15.1 (.38)
Range = 13-
20;

N/A 7.09
(.18)

4.69 (.27) 73.1 (2.6) 9.7 (.51) 87.1 (1.0) 16.3
(.37)

Older
adults

10 men
22 women

73.4 (1.2)
Range =
65-80

16.5 (.32)
Range = 14-22

29.3
(.13)

6.88
(.19)

4.19 (.28) 48.3 (2.3) 10.0 (.49) 90.6 (1.3) 16.7
(.42)

Experiment 2

Young
adults

11 men
21 women

20.8 (.57)
Range =19-
28

14.7 (.34)
Range = 13-
19;

N/A 7.06
(.27)

5.56 (.30) 66.5 (2.6) 9.8 (.42) 84.6 (2.7) 15.8
(.53)

Older
adults

8 men
24 women

70.3 (1.1)
Range =
67-79

16.8
Range = 14-23

29.0
(.20)

6.56
(.29)

4.88 (.29) 48.4 (2.9) 10.5 (.63) 90.4 (2.2) 16.1
(.44)

Notes.  MMSE = Mini Mental Status Exam (Folstein et al., 1975). WAIS-III = Wechsler Adult Intelligence Scale, 3rd Edition
(Wechsler, 1997). * = measure on which there was a significant age difference (p<.01).  Older adults completed significantly fewer
entries on the digit/symbol copy than young adults, and older adults correctly defined more words on the Vocabulary assessment than
young adults; however, the age groups did not differ from one another in their age-adjusted scaled scores on either of these tasks.
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Table 2. Proportion of Òsame,Ó Òsimilar,Ó and ÒnewÓ responses (mean, SE) as a function of
item type (same, similar, or new), emotion type (negative, positive, neutral) and age (young,
older adults) in Experiment 1.

Response Type Same Similar New
YOUNG ADULTS
Negative objects

ÒsameÓ .54 (.05) .23 (.03) .11 (.02)
ÒsimilarÓ .25 (.03 .45 (.03) .24 (.03)
ÒnewÓ .21 (.04) .33 (.03) .65 (.03)

Positive objects
ÒsameÓ .41 (.04) .22 (.03) .09 (.02)

ÒsimilarÓ .28 (.03) .43 (.03) .23 (.03)
ÒnewÓ .31 (.05) .35 (.03) .68 (.04)

Neutral objects
ÒsameÓ .41 (.04) .23 (.03) .09 (.02)

ÒsimilarÓ .31 (.02) .42 (.03) .23 (.02)
ÒnewÓ .29 (.04) .35 (.04) .68 (.03)

OLDER ADULTS
Negative objects

ÒsameÓ .67 (.03) .26 (.03) .09 (.01)
ÒsimilarÓ .18 (.02) .43 (..03) .19 (.02)
ÒnewÓ .14 (.02) .31 (.04) .71 (.03)

Positive objects
ÒsameÓ .52 (.04) .28 (.02) .09 (.02)

ÒsimilarÓ .33 (.04) .40 (.03) .19 (.02)
ÒnewÓ .15 (.02) .32 (.03) .72 (.03)

Neutral objects
ÒsameÓ .51 (.05) .26 (.03) .11 (.02)

ÒsimilarÓ .22 (.03) .40 (.04) .18 (.02)
ÒnewÓ .27 (.04) .34 (.03) .71 (.03)

Note: Specific recognition reflects the proportion of ÒsameÓ responses to same items, whereas
general recognition reflects the proportion of ÒsameÓ or ÒsimilarÓ responses to same or similar
items.



Emotion and Memory Specificity     15

                                                                                                                                                      
Table 3. Proportion of Òsame,Ó Òsimilar,Ó and ÒnewÓ responses (mean, SE) as a function of
item type (same, similar, or new), emotion type (negative, positive, neutral) and age (young,
older adults) in Experiment 2.

Response Type Same Similar New
YOUNG ADULTS
Negative objects

ÒsameÓ .58 (.03) .23 (.02) .10 (.02)
ÒsimilarÓ .23 (.02) .42 (.03) .26 (.02)
ÒnewÓ .19 (.02) .35 (.03) .64 (.03)

Positive objects
ÒsameÓ .49 (.02) .21 (.03) .10 (.03)

ÒsimilarÓ .27 (.02) .42 (.03) .25 (.02)
ÒnewÓ .24 (.02) .38 (.03) .65 (.03)

Neutral objects
ÒsameÓ .48 (.02) .20 (.01) .10 (.02)

ÒsimilarÓ .25 (.02) .43 (.03) .25 (.03)
ÒnewÓ .26 (.02) .37 (.03) .65 (.03)

OLDER ADULTS
Negative objects

ÒsameÓ .51 (.02) .24 (.02) .07 (.01)
ÒsimilarÓ .25 (.02) .35 (.02) .18 (.02)
ÒnewÓ .24 (.02) .41 (.03) .75 (.03)

Positive objects
ÒsameÓ .44 (.02) .26 (.02) .06 (.01)

ÒsimilarÓ .35 (.02) .35 (.02) .18 (.02)
ÒnewÓ .21 (.01) .39 (.02) .75 (.03)

Neutral objects
ÒsameÓ .40 (.02) .23 (.02) .07 (.01)

ÒsimilarÓ .28 (.02) .35 (.02) .19 (.02)
ÒnewÓ .32 (.01) .42 (.02) .74 (.02)

Note: Specific recognition reflects the proportion of ÒsameÓ responses to same items, whereas
general recognition reflects the proportion of ÒsameÓ or ÒsimilarÓ responses to same or similar
items.
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Figure 1. Task design: At study, young and older adults viewed objects for 1000ms.  One-
third of the objects were negative and arousing (e.g., tarantula), one-third were positive and
arousing (e.g., diamond ring), and the other third were neutral (e.g., barometer).  At test,
participants were presented with objects that were the same as a studied item (identical),
similar to a studied item (sharing the same verbal label but not an identical picture), or new
(not studied). Participants indicated whether the item was Òsame,Ó Òsimilar,Ó or Ònew.Ó


