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Reality monitoring refers to a person’s ability to distinguish between perceived and imagined events.
Prior research has demonstrated that young adults show a reality-monitoring advantage for negative
arousing information as compared with neutral information. The present research examined whether this
reality-monitoring benefit extends to positive information in young adults and whether older adults show
a reality-monitoring advantage for emotional information of either valence. Two studies revealed no
evidence for a reality-monitoring advantage for positive information; in both age groups, the reality-
monitoring advantage existed only for negative information. Older adults were, however, more likely to
remember that a positive item had been included on a study list than they were to remember that a
nonemotional item had been studied. Young adults did not show this mnemonic enhancement for positive
information. These results indicate that although older adults may show some mnemonic benefits for
positive information (i.e., an enhanced ability to remember that a positive item was studied), they do not
always show enhanced memory for source-specifying details of a positive item’s presentation.
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Individuals sometimes confuse actual events with those that
they have only imagined. A person may wonder whether she
locked the car or imagined herself locking it, or a person may
return home because he is uncertain whether he turned off the
coffeepot or only thought about performing the action. The ability
to distinguish between externally derived and internally generated
sources of information is referred to as reality monitoring (Johnson
& Raye, 1981); breakdowns in this ability are called reality-
monitoring errors.

While everyone is susceptible to reality-monitoring errors, older
adults often perform more poorly than young adults on tasks
requiring them to determine whether information was imagined or
perceived. For example, Cohen and Faulkner (1989) asked young
and older adults to perform an action, to imagine performing the
action, or to watch an experimenter perform the action. Older
adults were more likely than young adults to misremember
whether the action had been performed, imagined, or watched.
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Similarly, in a study by Hashtroudi, Johnson, and Chrosniak
(1990), participants either performed or imagined complex events.
When later asked to distinguish between events that were per-
formed and events that were imagined, older adults had signifi-
cantly greater difficulty distinguishing between the two sources of
events. Rabinowitz (1989) also found that older adults had more
trouble than young adults when judging whether an item was
previously read or mentally generated.

It is likely that older adults’ reality-monitoring deficits arise
from age-related difficulties in remembering the contextual infor-
mation associated with an item’s presentation (see Adams,
Labouvie-Vief, Hobart, & Dorosz, 1990; Bayen, Nakamura, Du-
puis, & Yang, 2000; Gould, Trevithick, & Dixon, 1991; Mather,
Johnson, & De Leonardis, 1999, for evidence that older adults
process information in a less detailed fashion than young adults).
According to the source-monitoring framework (Johnson, Hash-
troudi, & Lindsay, 1993; Johnson & Raye, 1981), individuals
typically can discriminate actual from imagined events because
memories of real events have different qualities than memories
that originate from their imaginations: Memories that originate
from perception or experience are usually remembered with more
perceptual detail (e.g., color, sound), more contextual information
about time and place, and more personal affective qualities. In
contrast, memories originating from introspection or imagination
include more detail about the cognitive operations that contributed
to the generation of the information (Johnson & Raye, 1981).

Much research has provided data to support this framework.
Reality-monitoring accuracy increases when people encode per-
ceptual and contextual details about experienced items and when
they must use extensive cognitive operations to imagine events
(Johnson & Raye, 1981). In contrast, errors occur when individuals
imagine events vividly (thereby enhancing the sensory detail as-
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sociated with the imagined items) or effortlessly (thereby reducing
the cognitive operations associated with the item’s generation; e.g.,
Henkel, Johnson, & De Leonardis, 1998; Johnson, Foley, & Leach,
1988; Johnson, Raye, Foley, & Foley, 1981; Mammarella & Cor-
noldi, 2002). Recent neuroimaging evidence also has suggested
that individuals tend to believe that an item was perceived if its
retrieval is associated with enhanced activation in sensory cortices,
whereas they are likely to attribute an item to imagination if the
item’s retrieval is associated with enhanced activity in regions
thought to support self-generated reflection and self-referential
processing (Kensinger & Schacter, 2006a).

If older adults are less able to encode source-specifying details
(e.g., Ferguson, Hashtroudi, & Johnson, 1992; Spencer & Raz,
1995) or to use the retrieval of those details to support their
memory decisions (e.g., Koutstaal, 2003; Naveh-Benjamin, Brav,
& Levy, 2007), then it would follow that older adults would have
difficulty on tasks requiring reality monitoring. What is less clear
is whether there are situations in which older adults’ reality-
monitoring performance can be improved. In particular, the
present study was designed to assess whether older adults are
better able to distinguish imagined from seen items if those items
have emotional meaning than if they do not. Prior research has
demonstrated that older adults’ ability to remember the details of
an item’s presentation can be boosted if those details have emo-
tional meaning. For example, May, Rahhal, Berry, and Leighton
(2005) found that older adults were good at remembering whether
particular food items were safe to eat or were spoiled. This
successful performance contrasted with their poor performance at
remembering perceptual or nonemotional conceptual information
about an item’s presentation (see also Rahhal, May, & Hasher,
2002).

Although this prior study examined the influence of emotional
context on memory, in young adults the emotional content of the
to-be-remembered information also can influence memory for
contextual detail. For instance, compared with performance with
nonemotional items, young adults are more likely to remember the
color of the font in which an emotional word was written (Doerk-
sen & Shimamura, 2001; Kensinger & Corkin, 2003), the spatial
locations of emotional words (D’Argembeau & Van der Linden,
2004; MacKay & Ahmetzanov, 2005; MacKay et al., 2004), and
whether negatively arousing words were imagined or perceived
(Kensinger & Schacter, 2006b). The primary goal of the present
experiment, therefore, was to examine whether older adults, like
young adults, would show a reality-monitoring advantage for
emotional stimuli relative to nonemotional ones.

As a corollary of this goal, we examined whether the effects of
valence (i.e., whether a stimulus is positive or negative; see Lang,
Greenwald, Bradley, & Hamm, 1993; Russell, 1980) would influ-
ence the magnitude of the emotion-related reality-monitoring ben-
efit in young and older adults. Prior research examining the effects
of emotional content on memory for source details either has
focused exclusively on responses to negative items (Kensinger &
Corkin, 2003; Kensinger & Schacter, 2006b) or has not reported
results separately for positive and negative information
(D’ Argembeau & Van der Linden, 2004; Doerksen & Shimamura,
2001; MacKay & Ahmetzanov, 2005; MacKay et al., 2004).
Therefore, it is not clear whether positive and negative stimuli
confer equal advantages in memory for source-specifying details.

There is reason to believe that in young adults, negative (but not
positive) stimuli may confer particular benefits on memory for
source details. Young adults often remember negative information
with exact detail: They are more likely to believe that they retain
a vivid and detailed memory of a negative item’s presentation than
of a positive item’s presentation (e.g., Dewhurst & Parry, 2000;
Ochsner, 2000), and at least in some instances, information elic-
iting negative emotion appears to be less prone to distortion
(Kensinger & Schacter, 2006c; Levine & Bluck, 2004; Storbeck &
Clore, 2005). More broadly, studies in young adults have sug-
gested that negative emotion is associated with detailed and ana-
lytic processing, promoting memory accuracy and memory spec-
ificity, whereas positive information often is processed in a
heuristic or gist-based fashion, with individuals extracting the
general theme of the presented information but not the exact
details (e.g., Clore, Gasper, & Garvin, 2001; Fiedler, 2001; Gasper
& Clore, 2002). Thus, young adults often claim that they know a
positive item was presented but that they do not remember the
details of its presentation (Ochsner, 2000), they are more likely to
falsely or inconsistently remember positive information than neg-
ative information (e.g., Kensinger & Schacter, 2006c; Levine &
Bluck, 2004), and they are more likely to rely on schemas when
processing positive information (e.g., Storbeck & Clore, 2005).

As described earlier, according to the source-monitoring frame-
work (Johnson & Raye, 1981), memories that include source-
specitying details (e.g., sensory information or information about
mental operations) are more likely to be attributed accurately to
imagination or perception. In contrast, memories that lack those
diagnostic features are more likely to be misattributed. Given the
prior research suggesting that source-specifying details are more
likely to be processed and remembered for negative information
than for positive information, we hypothesized that, in young
adults, negative emotional content might lead to a greater enhance-
ment in reality-monitoring performance than would positive emo-
tional content.

It is less clear whether these divergent effects of positive and
negative valence are present in older adults. On the one hand, it is
plausible that older adults may process emotional information in a
similar fashion to young adults; older adults may attend to the
details of negative information while being more likely to extract
only the gist of positive information. On the other hand, it is
possible that advancing age may change the way in which emo-
tional information is processed. There have been a number of
studies suggesting that older adults focus more on positive infor-
mation than do young adults (see Mather & Carstensen, 2005, for
review), and research also has revealed a shift in the valence of
information remembered across the life span. In particular,
whereas young adults generally remember more negative informa-
tion than positive information, older adults sometimes show a
memory shift toward the positive. In a couple of instances (e.g.,
Charles, Mather, & Carstensen, 2003, Experiment 1; Leigland,
Schulz, & Janowsky, 2004), there has been evidence of a strong
positivity bias in older adults: Whereas young adults have remem-
bered more negative than positive information, older adults have
remembered more positive than negative information. More com-
monly, studies have revealed a weak positivity bias: Young adults
have shown greater memory benefits for negative compared with
positive information, while older adults have shown equivalently
large memory benefits for positive and negative information (e.g.,
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Charles et al., 2003, Experiments 2 and 3; Comblain,
D’Argembeau, Van der Linden, & Aldenhoff, 2004; Kennedy,
Mather, & Carstensen, 2004). Although both the strong and weak
instantiations have been referred to as a positivity bias, the latter
pattern may be best characterized as an age-related broadening of
the emotional memory enhancement effect: Older adults appear to
have a broader mnemonic enhancement for emotional informa-
tion—one that generalizes to positive and negative information—
whereas young adults often show a recognition memory advantage
that is more pronounced for one valence (negative) than the other
(positive). Regardless of the exact characterization, the fact that
there often are age differences in the mnemonic benefits conferred
by positive and negative emotion suggests that aging may alter the
way in which the two types of information are processed.

Even if we accept that aging may influence the way in which
emotional information is processed, it is not clear whether that
change in processing would affect reality-monitoring ability. Al-
though it is possible that older adults’ memory for source-
specifying details could be enhanced for positive information as
compared with neutral information, it also is plausible that older
adults’ mnemonic benefit for remembering these details could be
restricted to negative information. This latter outcome may be
particularly likely if there is something fundamentally different
about the ways in which positive information and negative infor-
mation are processed (i.e., with attention to heuristic aspects of
positive information and to the details of negative information) and
if this valence difference is preserved across the life span.

Thus, the present study investigated whether young and older
adults would be better able to remember whether they had imag-
ined or perceived items with emotional meaning (positive items
like a sundae or a diamond ring and negative items like a snake or
a grenade) as compared with items lacking emotional significance.
We also examined whether young and older adults would be more
likely to remember that items with emotional meaning had been
studied (i.e., to know that emotional items had been seen or
imagined and were not new—referred to as general recognition
performance). Across two studies, we sought to replicate our prior
finding of enhanced reality-monitoring performance for negative
stimuli in young adults (Kensinger & Schacter, 2006b) and to
examine whether young adults also would show a reality-
monitoring advantage for positive stimuli. To address the issues
considered above regarding aging and valence, we also investi-
gated whether older adults would show a reality-monitoring
(source memory) advantage or a general recognition memory
advantage for positive or negative emotional information.

Experiment 1

In Experiment 1, we adapted a paradigm used by Gonsalves
and Paller (2000) to examine participants’ ability to distinguish
objects that they had seen from objects that they had imagined.
By presenting one-third positive objects, one-third negative
objects, and one-third nonemotional objects to young and older
adults, we were able to examine the effects of age and emo-
tional valence on general recognition and reality-monitoring
performance.

Method
Participants

Participants included 33 Harvard University or Boston College
students or employees and 31 older adult participants recruited
through the Harvard Cooperative on Aging and by posting adver-
tisements in newsletters throughout the greater Boston area. The
data from three young adults and one older adult were excluded
from analyses: Two participants did not obey task instructions (one
never made a response of a certain type, and another gave the same
response to the last approximately 50 items), and upon completion
of written debriefing forms, another two participants endorsed that
they had anticipated that their memories would be tested (an
exclusion criterion because of the incidental nature of the encoding
task). The remaining 30 young adults (12 male and 18 female; age
range = 18-35 years; mean age = 21.5 years) and 30 older adults
(10 male and 20 female; age range = 65-80 years; mean age =
74.5 years) were all native English speakers without a history of
head trauma, alcohol or drug abuse, or neurological or psychiatric
disorders. No participants reported that they were taking any
medications that would affect the central nervous system.

Older adults had an average of 16.7 years of education, and
young adults had an average of 14.1 years of education; young
adults all were enrolled in degree-granting programs or had com-
pleted their bachelor’s degree. All older adults had Mini-Mental
State Examination scores greater than 26 (M = 28.4; Folstein,
Folstein, & McHugh, 1975), and they performed within the normal
age-adjusted range on tasks of forward digit span (M = 6.56),
backward digit span (M = 4.62), and letter (FAS) fluency (mean
words generated = 15.3; mean perseveration = .77), and on the
Wechsler Adult Intelligence Scale vocabulary assessment (90.2%
correct; Wechsler, 1997).

Young adults received $10 as compensation, and older adults
were compensated at the rate of $15/hr (young adults were paid a
single amount because there was little variability in the time that it
took them to complete the task; older adults were paid hourly
because of variability in the time that it took them to complete the
series of neuropsychological tasks administered during their delay
interval). All participants provided informed consent in a manner
approved by the Internal Review Boards of Harvard University
and Boston College.

Materials

Stimuli consisted of 180 concrete words (60 positive—e.g.,
sundae, money, bride; 60 negative—e.g., snake, grenade, cannon;
and 60 neutral—e.g., barometer, napkin, avocado) and 180 cor-
responding color photos of the named objects. All photo objects
were set on a white background and were resized using PICStation
X (available from http://ancondia.com) to have 300 pixels in their
largest dimension. Images depicted photos of actual objects; no
line drawings or artist renderings of objects were used. Negative
and neutral images were obtained from a stimulus set used in a
previous experiment (Kensinger, Garoff-Eaton, & Schacter, 2006).
Positive images were obtained from a database on www.clipart
.com as well as from Google Images.

To select images that were reliably rated as positive, negative, or
neutral by both young and older adults, we gathered normative
rating data from a separate group of 8 young adults (3 male and 5
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female; age range = 20-22 years; mean age = 20.75 years) and 8
older adults (3 male and 5 female; age range = 6375 years; mean
age = 69.86 years). These participants viewed a series of positive,
negative, and neutral photo objects and rated the objects for
emotional valance on a scale of 1 to 9 (1 = most negative, 5 =
neutral, and 9 = most positive). Participants also rated the objects
for arousal (1 = calming or soothing, 5 = neutral, and 9 =
arousing or exciting). Only those objects considered positive and
arousing (valence > 6.2; arousal > 4), negative and arousing
(valence < 3.8; arousal > 4), or neutral (valence between 4 and 6;
arousal < 5) by both young and older adults were considered for
inclusion in the final set of stimuli. From these potential stimuli,
we selected 180 photo objects (60 negative, 60 positive, 60 neu-
tral) so that the verbal labels corresponding to objects in each
emotion category did not differ from one another in familiarity,
word length, concreteness, imageability, or word frequency (ac-
cording to values posted in the MRC psycholinguistic database;
Coltheart, 1981; all ps > .15).

As expected, valence ratings for these three categories of stimuli
differed significantly from one another (an analysis of variance
[ANOVA] indicated a main effect of item type, with valence
ratings highest for positive items and lowest for negative items;
p < .001). Valence ratings did not differ between young and older
adults (ANOVA indicated no effect of age, nor an interaction with
age; see Table 1). Also as expected, arousal ratings were signifi-
cantly higher for the positive and negative objects than they were
for the neutral objects (an ANOVA indicated a main effect of item
type; p < .001). Arousal ratings for the neutral items were quite
comparable for the young and older adults (see Table 1). There
were, however, unanticipated differences in the arousal ratings for
positive and negative items. Both young and older adults rated the
negative objects as more arousing than the positive objects (p <
.05). This difference in arousal between the negative and positive
objects was somewhat exaggerated in the older adults, as evi-
denced by a marginal interaction between item type and age (p <
.09).

Procedure

The experiment involved an approximately 15-min study phase
and an approximately 15-min test phase. For the young adults,
these sessions were spaced 2 days apart. For the older adults, the
two sessions were separated by a 2-to-3-hr delay. During this

delay, the older adults completed a battery of neuropsychological
tests. The duration of the delay for young and older adults was
chosen primarily to avoid ceiling or floor effects in each age group
that could mask the influences of emotion on task performance.
The exact delays were chosen both for logistical reasons and in an
attempt to roughly equate the overall memory accuracy in the two
age groups.

Study phase. At study, 120 words (40 positive, 40 negative, 40
neutral) were presented on a computer screen, each for 3 s. While
the word was on the screen, participants were asked to read the
word. Half of the words (20 positive, 20 negative, 20 neutral) were
followed by the presentation of a blank square for 3 s (word-only
trials, or imagined condition), and half of the words were followed
by their corresponding picture for 3 s (word-plus-picture trials, or
seen condition). When a word was followed by a blank square,
participants were asked to form a mental image of the object and
to determine whether the object was bigger or smaller than a
shoebox. Participants were instructed that the task was designed to
test mental imagery ability and emotional processing and thus that
they should make the size decision through use of mental imagery.
For the word-plus-picture trials (seen condition), they were told to
look at the picture and make the size judgment. Items from the
three emotion categories (positive, negative, neutral) and from the
two study conditions (imagined, seen) were pseudorandomly in-
terspersed, with the constraint that no more than five items from a
single emotion category or from a single study condition could
occur in sequence. The items shown in the imagined versus seen
conditions were counterbalanced across participants.

Test phase. Participants returned to the testing room for a
surprise recognition test. Participants believed that they were re-
turning to the room to perform a similar mental imagery task for
the purpose of assessing how the perception of objects changes
over time. During the self-paced test phase, participants saw all
120 words that had been presented at study as well as 60 new
words (20 positive, 20 negative, 20 neutral). For each word,
participants made a button press to indicate whether (a) they had
seen the word at study with its corresponding picture (seen con-
dition), (b) they had seen the word but had only imagined the
object at study (imagined condition), or (c) they had never seen the
word in the study phase (new). After the participants made this
decision, they were asked to make another keypress to indicate
their level of confidence (high or low). Because the distribution of

Table 1
Mean (SE) Valence and Arousal Ratings for the Items Used in Experiments 1 and 2
Valence Arousal
Age group Positive Negative Neutral Positive Negative Neutral
Experiment 1
Young 7.12 (.23) 2.49 (.24) 5.21(.17) 6.04 (.27) 6.99 (.24) 4.61 (.13)
Older 7.23 (.18) 2.34 (.25) 5.58 (.24) 5.20(.19) 7.38 (.30) 4.68 (.17)
Experiment 2
Young 7.44 (.11) 2.63 (.23) 5.14 (.19) 5.95 (.31) 5.94 (.17) 3.99 (.24)
Older 7.13 (.23) 2.52 (.17) 5.27 (.26) 5.56 (.13) 6.02 (.11) 3.74 (29)

Note. Valence and arousal were rated on 9-point scales (high values indicating positive valence and high arousal, respectively).
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confidence scores did not differ based on the emotionality of the
objects, we do not discuss the confidence data further.

Results

9 ey

The proportions of “seen,” “imagined,” and ‘“new” responses
given to seen, imagined, and new items are reported in Table 2. We
conducted analyses to examine two broad ways in which emotion
could influence memory performance. First, emotion could affect
participants’ ability to identify an object as having been on the
study list (i.e., the likelihood that they knew that they had either
seen or imagined the item). We refer to this ability to attribute an
item to the study episode as general recognition. Second, emotion
could affect the accuracy of young and older adults’ source attri-
bution accuracy (i.e., their ability to correctly indicate whether an
item had been seen or imagined). We refer to this second ability as
conditionalized source memory (because the source memory mea-
sure is conditionalized for the likelihood of general recognition).

General Recognition Scores

To examine the effects of emotion on young and older adults’
ability to recognize that an item had been encountered before, we
computed general recognition scores for each age group, collaps-
ing across “seen” and “imagined” responses (not “new”) to seen
items and collapsing across “seen” and “imagined” (not “new”
responses to imagined items. Separate general recognition scores
were calculated for seen items and for imagined items, and scores
were calculated separately for items of each valence (positive,
negative, neutral). These scores included both correct and incorrect
source attributions for the items but did not include any instances
in which participants altogether forgot that the item had been
studied. Thus, these scores measured participants’ ability to know
that an item was studied regardless of whether they were able to
remember if the item had been seen or imagined. In this way, the
general recognition scores are similar to the concept of an “old”
endorsement on an old—new recognition test (i.e., either a “seen” or
an “imagined” response signifies that the participant believes the
item was studied).

We analyzed the general recognition scores both as raw scores,
uncorrected for false-alarm rates, and as corrected scores, control-
ling for false-alarm rates (i.e., corrected for the proportion of
“seen” or “imagined” responses given to new items). The analyses
revealed the same effects regardless of whether this correction for
false alarms was applied (there were no effects of emotion or age

Table 2

on the false-alarm rates), and so, here, we report the raw recogni-
tion scores (i.e., hit rates) uncorrected for false-alarm rates. The
fact that the results remained qualitatively the same when scores
were and were not corrected for false-alarm rate indicates that the
results are not a reflection of participants’ biases to call items
“new” (rather than “seen” or “imagined”); effects due to such
response biases would have been eliminated when controlling for
the false-alarm rates.

We first conducted an ANOVA with emotion type (positive,
negative, neutral) and study condition (seen, imagined) as within-
participants factors and age (young adults, older adults) as a
between-participants factor. This ANOVA revealed a significant
effect of emotion type, F(2, 57) = 41.89, p < .001, partial 1> =
.60, and a significant effect of study condition, F(1, 58) = 37.59,
p < .001, partial n* = .39. These main effects were qualified by
an interaction between study condition and age, F(1, 58) = 17.22,
p < .001, partial n> = .23, and by an interaction between emotion
type and age, F(2, 57) = 9.42, p < .001, partial > = .25. No other
main effects or interactions were significant (all other partial
m?s = .04). Post hoc ¢ tests (least significant difference pairwise
comparisons among estimated marginal means) revealed that the
interaction between study condition and age reflected the fact that
young adults showed comparable general recognition for the items
from the seen and imagined conditions (p > .25), whereas older
adults had better general recognition of the items from the seen
condition, #29) = 4.34, p < .001. The interaction between emo-
tion type and age emerged because, as shown in Figure 1, young
adults were significantly more likely to recognize that negative
items had been studied than they were to recognize that neutral,
1(29) = 4.7, p < .001, or positive items, #(29) = 3.9, p < .001, had
been studied. There was no difference between young adults’
ability to recognize positive and neutral items (p > .25; i.e.,
negative > positive = neutral). This finding is consistent with
previous studies that have shown a greater memory enhancement
in younger adults for negatively valenced stimuli than for posi-
tively valenced items (e.g., Dewhurst & Parry, 2000; Ochsner,
2000). In contrast, the older adults were equally likely to recognize
negative and positive items (p > .25), and they were more likely
to recognize either of these items than they were to recognize
neutral items (i.e., negative = positive > neutral), #29) = 4.70,
p < .001, for positive as compared with neutral items; #29) =
6.41, p < .001, for negative as compared with neutral items. This
result is especially interesting given previous research suggesting
that older adults tend to place more emphasis on positive infor-

Mean (SE) Proportions of “Seen,” “Imagined,” and “New” Responses in Experiment 1 as a Function of Study Condition (Seen,
Imagined, New), Valence (Positive, Negative, Neutral), and Age (Young Adult, Older Adult)

Seen items Imagined items New items
Age Valence “Seen” “Imagined” “New” “Seen” “Imagined” “New” “Seen” “Imagined” “New”
Young  Positive .52 (.04) .30 (.02) .18 (.03) .20 (.03) .60 (.04) .20 (.03) .09 (.01) 15 (.03) .76 (.03)
Negative .73 (.03) .18 (.02) .09 (.02) 12 (.02) .77 (.03) 11 (.02) .09 (.02) 15 (.02) 77 (.02)
Neutral 51(.03) .30 (.02) .19 (.02) .20 (.03) .60 (.05) 21 (.03) .07 (.02) .14 (.02) .78 (.03)
Older Positive .63 (.03) .25 (.03) 12 (.02) .25 (.04) .55 (.03) .20 (.03) .10 (.02) 11 (.02) .79 (.02)
Negative .68 (.03) 22(.02) .10 (.02) 17 (.02) .64 (.03) 19(.02)  .11(.02) 11(.03) .79 (.03)
Neutral .57 (.04) .20 (.03) .24 (.02) .15 (.02) A7 (.03) .38 (.03) 12 (.02) 11 (.02) .77 (.03)
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Figure 1. The effect of emotion type (positive, negative, neutral) and age
on mean general recognition and conditionalized source scores in Exper-
iment 1. General recognition was calculated as the proportion of seen or
imagined items identified as either “seen” or “imagined.” Young adults
showed a general recognition memory advantage for the negative items as
compared with the neutral or positive items, while older adults showed a
benefit for the positive and negative items as compared with the neutral
ones. Conditionalized source memory scores were calculated by dividing
the total number of items of a particular valence type correctly attributed to
the appropriate source by the general recognition score for that valence.
Young adults showed higher conditionalized source scores for the negative
than for the positive or neutral items, while older adults showed no effect
of emotion type on source scores. Bars represent =1 SE.

mation in their memories than do young adults (reviewed by
Mather & Carstensen, 2005).

Conditionalized Source Memory Scores

To examine the effects of emotion on source attribution accu-
racy, we conducted ANOV As on conditionalized source scores for
the seen and the imagined items. These scores, which control for
valence-dependent differences in general recognition memory,
were calculated by dividing the proportion of correctly attributed
seen or imagined items by the general recognition score for the
seen or imagined items (i.e., conditionalized source attribution
accuracy for the seen items = [“seen” to seen]/[“seen” and “imag-
ined” responses to seen]; conditionalized source accuracy for the
imagined items = [“imagined” to imagined]/[*seen” and “imag-
ined” to imagined]). The output of this equation corresponds with
the conditional probability of an accurate source attribution given

the condition of general recognition, or P (accurate source
attribution|*seen” or “imagined” response), for studied words. In
other words, these conditionalized measures of source memory
performance examine the ability of the participants to correctly
identify an item as seen or imagined given that they recognize that
the item has been studied. Because general recognition scores
differed based upon the emotional valence of the items (as de-
scribed above), it was necessary to conditionalize source memory
scores. Without this conditionalization, source memory scores for
the items that were more likely to be recognized could have been
inflated. We conducted an ANOVA on these conditionalized
scores with emotion type (positive, negative, neutral) and study
condition (seen, imagined) as within-participants factors and age
(young adults, older adults) as a between-participants factor. The
ANOVA revealed significant main effects of emotion type, F(2,
57) = 15.96, p < .001, partial nz = .36, and study condition, F(1,
58) = 7.63, p < .01, partial 7 = .12, as well as a marginal
interaction between study condition and age, F(1, 58) = 3.04, p =
<.09, partial 1> = .05, and a significant interaction between
emotion type and age, F(2, 57) = 5.36, p < .01, partial > = .16.
No other main effects or interactions reached significance (all
other partial n%s = .02). Post hoc ¢ tests indicated that the marginal
interaction between study condition and age reflected the fact that
young adults had more difficulty correctly distinguishing the
source of items in the seen condition than in the imagined condi-
tion,! #(29) = 2.33, p < .05, whereas the older adults showed no
difference in performance between the two conditions (p > .15).
The interaction between emotion type and age reflected the fact
that young adults were more likely to correctly identify the study
condition of a negative item than of a neutral one, #(29) = 4.12,
p <.001, or a positive one, #(29) = 3.92, p < .001 (i.e., negative >
positive = neutral). By contrast, older adults did not show a
reality-monitoring benefit for the negative or the positive items
compared with the neutral ones (p > .25; see Figure 1).

Discussion

Three central conclusions emerged from Experiment 1. First,
with regard to general recognition scores, young adults showed a
memory advantage for negative as compared with neutral stimuli,
whereas older adults showed a memory advantage for both nega-
tive and positive as compared with neutral stimuli. This pattern is
consistent with literature suggesting that although young adults’
emotional memory enhancement is sometimes stronger for nega-
tive than positive information, older adults often show a broader
memory advantage that extends to positive and negative informa-
tion (what we referred to in the introduction as a weak positivity
bias; e.g., Charles et al., 2003; Comblain et al., 2004; Kennedy et
al., 2004). Older adults also showed indications of a greater gen-
eral recognition memory impairment (as compared with the young
adults) for neutral items, whereas older adults’ memory for posi-
tive and negative items was closer to the level achieved by young

! Although this distribution of errors differs from the distribution com-
monly revealed in reality-monitoring paradigms (often, errors are more
frequent for previously imagined items than for previously seen items), the
error distribution revealed here is consistent with that demonstrated in a
prior study using similar methods but including only negative and neutral
stimuli (Kensinger & Schacter, 2006b).
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adults (see Figure 1). We cannot draw strong conclusions based on
this finding because young and older adults’ memories were tested
after different delay intervals. Nevertheless, the results provide
suggestive evidence that memory for both positive and negative
information may be relatively preserved in older adults as com-
pared with memory for neutral information (see Kensinger,
Krendl, & Corkin, 2006; Mather, 2004, for further discussion of a
preservation of memory for emotional information with age). It
may be that the way in which older adults tend to process infor-
mation (e.g., with a particular focus on their affective response to
the information; Comblain et al., 2004; Hashtroudi et al., 1990)
leads to a specific preservation of memory for information with
emotional relevance.

Second, with regard to the conditionalized source memory
scores, young adults showed an emotion-related reality-monitoring
advantage only for negative, and not for positive, information.
Although the effect of negative emotion on reality-monitoring
performance has been demonstrated previously in young adults
(Kensinger & Schacter, 2006b), because that prior experiment
included only negative arousing stimuli, it was not clear whether
any arousing stimulus would be associated with enhanced reality-
monitoring performance. The present results suggest that the
reality-monitoring memory advantage is not ubiquitous across all
emotional stimuli: Young adults showed no reality-monitoring
benefit for positive arousing stimuli. This focal effect of negative
(and not positive) emotion on memory accuracy is consistent with
prior data suggesting that positive emotion may lead to less de-
tailed processing, leaving memories more prone to distortion (e.g.,
Bless et al., 1996; Kensinger & Schacter, 2006¢; Storbeck &
Clore, 2005). In other words, consistent with the source-
monitoring framework, young adults’ memories for the negative
items may have included additional details that allowed them to
more accurately distinguish imagined objects from seen ones (see
Kensinger, Garoff-Eaton, & Schacter, 2006; MacKay et al., 2004,
for evidence that young adults’ memories for negative information
often are rich in perceptual detail). By contrast, their memories for
positive items may have been void of the information that would
boost their ability to accurately distinguish imagined from seen
items.

We must be cautious in attributing the divergence in memory for
positive and negative stimuli to valence differences, however. In
this experiment, positive stimuli were rated as less arousing than
negative stimuli (see Table 1); therefore, it is possible that the
divergent effects stemmed from differences in arousal rather than
from differences in valence. It has been argued previously that the
arousal level of the stimuli, rather than their valence, may lead to
differential binding of items to their context (MacKay & Ahmetza-
nov, 2005; MacKay et al., 2004). Nevertheless, the positive items
were rated as highly arousing relative to the nonemotional stimuli;
thus, the results do make clear that the reality-monitoring advan-
tage in young adults does not generalize to all emotional informa-
tion or even to all arousing information.

The third finding from Experiment 1 is that, while young adults
showed an emotion-mediated effect on reality-monitoring perfor-
mance, older adults did not. One possible explanation for this lack
of enhancement in the older adults may relate to the way in which
older adults process emotional information: by focusing on their
feelings in response to an emotional stimulus (Comblain et al.,
2004; Hashtroudi et al., 1990; Hashtroudi, Johnson, Vnek, &

Ferguson, 1994). This affective processing may help them to
remember that an item has been studied but may leave unaffected
(or even hurt) their ability to distinguish seen from imagined items.
In other words, the types of details that older adults encode and
later retrieve about an emotional item’s presentation may not be
those details that contribute to accurate reality-monitoring perfor-
mance. If older adults focus on their feelings toward particular
items, this may help them to remember whether the item is good
or bad (e.g., May et al., 2005), whereas it might not help them to
distinguish whether they had imagined or perceived a particular
object (e.g., remembering that one has felt afraid of a snake does
not, on its own, allow one to decide whether one imagined the
snake or saw it presented on the computer monitor).

It also is possible, however, that the lack of reality-monitoring
enhancement for the older adults stemmed from the fact that they
were performing the task in a different way from young adults. In
particular, the task had two methodological aspects that may have
contributed to the age differences in reality-monitoring perfor-
mance. First, the size decision task did not require vivid imagery
on every trial. Although young and older adults were instructed to
form a mental image every time that the blank square was pre-
sented, it is possible that participants made at least some of their
size decisions without relying on mental imagery (i.e., on the basis
of semantic knowledge alone). If older adults did not form mental
images successfully on every trial, this could have dramatically
influenced the pattern of results revealed with regard to the effect
of emotion on reality-monitoring performance. Second, it is pos-
sible that participants mentally imagined items even when it was
not an imagery trial. Because the word preceded the presentation
of either the box (on the mental imagery trials) or the image (on the
picture trials), it is possible that participants occasionally imagined
the referent while the word was presented on the screen rather than
only on trials where the box followed the word. If this type of
task-inappropriate use of mental imagery was more common in the
older adults, this could have adversely impacted their reality-
monitoring performance. Although, upon debriefing, participants
indicated compliance with task instructions (i.e., performing men-
tal imagery on the imagery trials and not on the picture trials), we
felt that it was important to attempt to replicate these findings in an
experiment in which we could be certain that mental images were
created on each imagery trial and were unlikely to be generated on
visual presentation trials. Experiment 2 was conducted with these
goals in mind.?

2 It is important to note that the arousal differences between the positive
and the negative items, as well as the potential difficulties with task
instruction compliance, cannot explain the pattern of age differences re-
vealed in general recognition memory scores. Young and older adults both
rated the positive stimuli as less arousing than the negative stimuli, and the
magnitude of the arousal difference was greater in older adults than in
young adults; thus, arousal differences cannot explain why older adults
would show an equivalent enhancement for negative and positive items
while young adults would show a greater enhancement for negative items.
Moreover, because general recognition requires only the ability to remem-
ber that an item has been studied (and not accurate assignment to imagery
or visual presentation), age differences in task compliance with regard to
mental imagery should not significantly impact the effects of emotion on
general recognition performance.
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Experiment 2

Experiment 2 differed from Experiment 1 in three critical ways.
First, in Experiment 2, reality-monitoring performance was as-
sessed for positive and negative words that had been rated as
equally arousing by both young and older adults. Second, the delay
interval was kept constant for young and older adults, allowing us
to examine whether there were differences in the magnitude of the
age-related mnemonic changes based on item valence. Third, the
task was designed so that participants were required to form
mental images on every imagery trial (the task could not be
performed without successful formation of mental images) but
were unlikely to form mental images on visual presentation trials.
Thus, the design increased the likelihood that young and older
adults would successfully imagine the information on the imagery
trials and would not imagine the information on the visual presen-
tation trials.

Method
Participants

Participants were 33 young adults and 32 older adults who met
the same criteria as outlined in Experiment 1. Data from two young
adults were excluded due to technical difficulties in presenting the
auditory stimuli, and data from a third young adult and two older
adults were excluded due to failure to comply with task instruc-
tions: Upon debriefing, one young and one older adult noted
confusion regarding the seen—imagined distinction, and the other
older adult never made a response of a particular type. The
remaining 30 young adults (17 female, 13 male) were 1828 years
of age (mean age = 20.6 years). The 30 older adults (18 female,
12 male) were ages 62—81 years (mean age = 69.7 years). Par-
ticipation required 30—45 min and included a compensation of
$10/hr or course credit. Informed consent was provided by partic-
ipants in a manner approved by Harvard University and Boston
College’s Committees on the Use of Human Subjects.

Older adults had an average of 16.9 years of education, and
young adults had an average of 15.1 years of education. Young
adults all were enrolled in bachelor’s degree programs or had
completed their bachelor’s degree. All older adults had Mini-
Mental State Examination scores greater than 26 (M = 29.2;
Folstein et al., 1975), and they performed within the normal
age-adjusted range on tasks of forward digit span (M = 6.58),
backward digit span (M = 5.41), and letter (FAS) fluency (mean
words generated = 14.3; mean perseveration = .67), and on the
Wechsler Adult Intelligence Scale vocabulary assessment (85.1%
correct; Wechsler, 1997).

Materials

A separate group of 10 young adults (5 female, 5 male; ages
18-35 years) and 10 older adults (5 female, 5 male; ages 62-78
years) viewed a large number of words from the Affective Norms
for English Words database (Bradley & Lang, 1999) and from a
list of words used in a prior investigation (Kensinger & Corkin,
2003). Participants rated these words for their valence and arousal
on scales ranging from 1 (very negative on the valence scale; low
arousal) to 9 (very positive; very arousing). On the basis of these
ratings, 108 four- or five-letter words (36 arousing and positive—

e.g., love, sexy, jewel, 36 arousing and negative—e.g., devil,
tumor, wasp; and 36 nonemotional—e.g., hand, quart, salt) were
selected so that the negative and positive words did not differ
significantly in arousal or in magnitude of valence (i.e., distance
from neutral valence; all ps > .2). Negative and positive words
differed significantly from the neutral words in arousal (p < .001)
and valence (p < .001). Critically, words also were included in the
experiment only if young and older adults gave them comparable
valence and arousal ratings (all effects of age, p > .2; see Table 1).
Words also were chosen so that items of the three emotion types
did not differ significantly in word frequency, familiarity, or
concreteness (Coltheart, 1981). Because participants were to make
letter-height decisions about the items (see procedure below), the
heights of the first and fourth letters were matched across positive,
negative, and neutral words: Half of the words in each emotion
category had a shorter first letter than last letter (requiring a “yes”
response in the letter-height decision task), and half had first letters
of similar or greater height than the last (requiring a “no” response
in the task).

Procedure

The procedure consisted of a study phase followed immediately
by an unexpected memory test (no participant anticipated that his
or her memory would be tested).

Study phase. In the study phase, participants were presented
with 72 words pulled from the collection of 108 words; 24 words
were positive, 24 were negative, and 24 were neutral. All words
were pronounced over a headset. The aural presentation of each
term was immediately followed by either an onscreen visual coun-
terpart written in lowercase letters (seen condition) or an onscreen
fixation cross (imagined condition). Half of the items from each
emotion category were presented in the former manner, half in the
latter. Items from each emotion category and from each study
condition (seen or imagined) were pseudorandomly interspersed,
with the constraint that no more than five items of a particular
emotion category or study condition could occur in sequence.
Whether a given word was presented in the seen or imagined
condition (or was not studied) was counterbalanced across partic-
ipants. The visual stimulus was presented for a maximum of 6 s
and was removed from the screen when the participant made a key
response.

Participants engaged in a letter-height decision task (adapted
from Brown, Kosslyn, Breiter, Baer, & Jenike, 1994) for which
they reported via keypresses whether the first letter of each word
was shorter than the last letter if all letters were lowercase (if yes,
participants pressed /; if no, they pressed 0). For the trials on
which the aural presentation of the word was coupled with the
visual presentation of the word (seen condition), participants could
simply look at the word to make their response. In contrast,
participants were required to visualize the words whose aural
presentations were accompanied with only the fixation cross
(imagined condition). This paradigm resulted in a category of
internally generated word images distinct from those that were
externally presented. Five buffer items were placed at the begin-
ning of the task and five at the end to control for primacy and
recency memory effects. Buffer items were drawn from the same
three emotional categories as the other words. Half of the buffer
items required a “yes” response, and half required a “no” response.
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All participants performed the letter-height decision task with high
accuracy (less than 3% incorrect responses), and there were no effects
of emotion (nor any interactions with emotion) on the accuracy or
response time related to performance of the letter-height task.

Test phase. Immediately after the study phase, participants
performed a surprise recognition task similar in design to that
given in Experiment 1. Participants were presented with all 108
words via headset; studied and novel items were intermixed ran-
domly. Participants were instructed to report via keypress whether
each word had been seen, had been imagined, or had not been
studied during the study phase. As in the study phase, participants
had a maximum of 6 s to make their decision; after participants’
keypress, the next word was pronounced over the headset.

Results

”»

The proportions of “seen,” “imagined,” and “new” responses
given to seen, imagined, and new items are reported in Table 3. As
in Experiment 1, we examined the effects of emotion on the
likelihood that participants were able to recognize an item as
having been studied (general recognition) and on the probability
that participants correctly attributed those items that they had
recognized (conditionalized source memory).

General Recognition Scores

As in Experiment 1, an ANOVA with emotion type (negative,
positive, neutral) and study condition (seen, imagined) as within-
participants factors and age (young adults, older adults) as a
between-participants factor was run on participants’ general rec-
ognition scores. This ANOVA revealed significant main effects of
emotion type, F(2, 57) = 9.881, p < .001, partial n* = .26, and
age, F(1, 58) = 13.23, p < .01, partial 1> = .19. There also was
an interaction between study condition and age, F(1, 58) = 4.31,
p < .05, partial *> = .07, and an interaction between emotion type
and age, F(2,57) = 5.17, p < .01, partial 5> = .15. No other main
effects or interactions reached significance (all other partial 1*s <
.03). Post hoc ¢ tests clarified that the interaction between study
condition and age emerged because young adults showed no
difference in general recognition for the items from the seen and
imagined conditions, whereas older adults showed higher general
recognition of the items from the imagined condition than from the
seen condition (see Figure 2). The interaction between emotion
type and age reflected the fact that young adults showed enhanced
general recognition of negative words compared with neutral

Table 3

words, #(29) = 2.57, p < .05, or positive words, 7(29) = 4.94, p <
.001, but showed comparable general recognition for positive and
neutral words (p > .25; i.e., negative > positive = neutral). In
contrast, older adults showed enhanced recognition of both posi-
tive and negative words as compared with neutral words—for
negative compared with neutral words, #29) = 2.2, p = <.05; for
positive compared with neutral words, #(29) = 3.1, p < .01—and
showed comparable general recognition for negative and positive
words (p > .25; i.e., negative = positive > neutral; see Figure 2).
Because the delay rates were equivalent for the young and older
adults in this experiment, another way of interpreting this interac-
tion is to note that the age-associated general recognition reduction
was mitigated for the positive items (p > .25) but was pronounced
for the negative and neutral items (p < .05; see Figure 2).

Conditionalized Source Memory Scores

To examine the effects of emotion on the accuracy of source
memory attributions, we computed conditionalized source mem-
ory scores as described in the Results section of Experiment 1. An
ANOVA conducted on these source memory scores with emotion
type (negative, positive, neutral) and study condition (seen, imag-
ined) as within-participants factors and age (young adults, older
adults) as a between-participants factor revealed only a main effect
of emotion type, F(2, 57) = 9.72, p < .001, partial nz = .25. No
other main effects or interactions reached significance (all other
partial s = .01). Post hoc ¢ tests confirmed that both age groups
had better source attribution accuracy for negative words than for
neutral words—for young adults, #(29) = 2.38, p < .05; for older
adults, #(29) = 2.09, p < .05 (see Figure 2)—but showed no
corresponding source memory benefit for positive as compared
with neutral words (all ps > .25).

Discussion

The general recognition results of Experiment 2 paralleled those
of Experiment 1. Most notably, young adults showed a general
recognition advantage only for negative as compared with neutral
items (and not for positive as compared with neutral items),
whereas older adults showed a broader general recognition advan-
tage for both positive and negative items as compared with neutral
items. Also as in Experiment 1, older adults appeared to show the
greatest general recognition memory impairment (as compared
with the young adults) for neutral items, whereas their memory for
positive items was relatively preserved. In fact, in this experiment,

Mean (SE) Proportions of “Seen,” “Imagined,” and “New” Responses in Experiment 2 as a Function of Study Condition
(Seen, Imagined, New), Valence (Positive, Negative, Neutral), and Age (Young Adult, Older Adult)

Seen items Imagined items New items

Age Valence “Seen” “Imagined” “New” “Seen” “Imagined” “New” “Seen” “Imagined” “New”
Young Positive .39 (.03) .30 (.04) 31(.03) .26 (.03) 46 (.03) .28 (.03) .07 (.02) 12 (.02) .81 (.03)
Negative .62 (.04) 21 (.03) 17 (.02) 21 (.03) .60 (.03) .19 (.03) .05 (.02) .11 (.03) .84 (.03)

Neutral 43 (.04) .32 (.03) .26 (.03) .27 (.03) .38 (.04) .35 (.03) .05 (.02) .17 (.03) .79 (.03)

Older Positive .36 (.03) .29 (.03) 35 (.04) .29 (.04) .38 (.04) .33 (.04) 11 (.03) .13 (.02) 75 (.03)
Negative .45 (.04) .18 (.02) 37(04)  .19(.03) 49 (.04) 32(04)  .11(.03) .14 (.02) 74 (.04)

Neutral .28 (.03) .23 (.04) 49 (.05) .26 (.03) 31 (.03) A3 (.04) 11 (.02) .16 (.03) 74 (.04)
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Figure 2. The effect of item type (positive, negative, neutral) and age on
mean general recognition and conditionalized source scores in Experiment
2. General recognition was calculated as the proportion of seen or imagined
items identified as either “seen” or “imagined.” Young adults showed a
general recognition memory advantage for the negative items as compared
with the neutral or positive items, whereas older adults showed a benefit for
the positive and negative items as compared with the neutral ones. Con-
ditionalized source memory scores were calculated by dividing the total
number of items of a particular valence type correctly attributed to the
appropriate source by the general recognition score for that valence. Young
and older adults showed higher source scores for the negative items than
for the positive or neutral items. Bars represent =1 SE.

older adults’ general recognition memory for the positive items did
not differ significantly from the young adults’ performance. This
finding is consistent with a couple of prior studies suggesting that
memory for positive information may be relatively well main-
tained across the adult life span, while memory for neutral infor-
mation may show more pronounced age-related decline (Charles et
al., 2003; Kensinger, Garoff-Eaton, & Schacter, 2007a).

The young adults’ reality-monitoring performance also repli-
cated the pattern revealed in Experiment 1. Once again, young
adults showed a reality-monitoring advantage only for the nega-
tive, and not for the positive, items. However, although the young
adults’ reality-monitoring performance was comparable across the
two experiments, the older adults’ performance was not. In par-
ticular, in Experiment 2, the older adults, like the young adults,
demonstrated a reality-monitoring advantage for the negative stim-
uli. Because the positive and negative stimuli in Experiment 2

were carefully matched on arousal, we are confident that the
differences in memory attribution accuracy for the negative and
positive stimuli do not reflect differences in the subjective arousal
of the stimuli. Rather, these differences may arise because of the
divergent ways in which positive information and negative infor-
mation are processed (i.e., with negative information being pro-
cessed in a more detailed fashion than positive; see Clore, Wyer,
et al., 2001, for further discussion). Thus, these results suggest that
older adults can show mnemonic benefits similar to those of young
adults when remembering the source from which negative infor-
mation was presented. It will be interesting for further research to
examine the types of sources for which this finding holds; recent
research has made clear that the effects of emotion on memory
may depend on the type of detail assessed (see Kensinger, 2007;
Mather, 2007, for further discussion).

It is unclear what led to the divergent results of Experiments 1
and 2 with regard to older adults’ reality-monitoring performance.
It is possible that older adults’ failure to demonstrate a reality-
monitoring advantage for the negative items in Experiment 1
resulted because they were not successfully imaging all imagery
trial items and only imagery trial items. In contrast, the letter-
height decision task used in Experiment 2 required successful
mental imagery for accurate performance on the imagery trials,
and mental imagery was unlikely to occur on the visual presenta-
tion trials. Thus, the similarity in young and older adults’ perfor-
mance in Experiment 2 may have reflected each groups’ compli-
ance with the task instructions. It also is possible that differences
in the two encoding tasks led to the different patterns of results.
The shallower processing (i.e., letter-height decision) invoked in
Experiment 2 may have allowed the beneficial effects of emotion
to be more apparent than did the deeper processing task (i.e., size
decision) required in Experiment 1. In particular, the task in
Experiment 2 likely drew participants’ attention to perceptual
features of the stimuli that would allow them to make an accurate
reality-monitoring decision. Of course, we also cannot rule out the
possibility that there may simply be more variability with regard to
older adult’s reality-monitoring benefit for the negative informa-
tion: Older adults may not show as reliable a reality-monitoring
advantage for negative information as young adults do. Regardless
of the exact reasons for the reality-monitoring benefit in Experi-
ment 2 but not Experiment 1, the results of Experiment 2 make
clear that when older adults do show a reality-monitoring advan-
tage for emotional information, that benefit is restricted to negative
information and does not extend to positive information.

General Discussion

Three primary conclusions are suggested by the results of the
present study. First, young adults’ emotion-related reality-
monitoring advantage is restricted to negative information and
does not extend to positive information. Second, although older
adults may not always show an emotion-related reality-monitoring
advantage, when they do show such an advantage, it also is
restricted to negative information and does not extend to positive
information. Third, whereas young and older adults show similar,
valence-specific effects on their reality-monitoring performance,
the two age groups show disparate effects of valence on their
ability to remember that an item was studied (i.e., on their general
recognition memory). Young adults show a general recognition
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memory enhancement only for negative, and not for positive,
information; by contrast, older adults show an equivalently large
enhancement for negative and for positive information. Thus, older
adults seem to show a broader influence of emotion on the ability
to remember whether or not an item was studied. The implications
of each of these conclusions are expanded upon below.

The fact that young adults demonstrate a reliable reality-
monitoring benefit for negative information but no parallel benefit
for positive information is consistent with a growing body of
evidence suggesting that positive information and negative infor-
mation are processed in different ways by young adults. Whereas
negative information is processed in a detail-oriented and analyt-
ical fashion (e.g., Bless et al., 1996; Gasper & Clore, 2002) and
often is remembered with vividness and contextual detail (e.g.,
Kensinger & Corkin, 2003; Ochsner, 2000), positive information is
processed in a more heuristic fashion. This difference in process-
ing seems to have broad effects on the likelihood of memory
distortions; not only is positive emotion associated with more
gist-based memory errors than negative emotion (e.g., Kensinger
et al., 2007a; Storbeck & Clore, 2005), it also is associated with
more reality-monitoring errors. This link between the types of
processing engaged during encoding and the likelihood of accu-
rately attributing items to imagination or perception fits well with
extensive behavioral and neuroimaging data indicating that indi-
viduals tend to rely on the amount of sensory information retrieved
to determine whether information was presented or imagined.
Thus, memories rich in sensory detail are more likely to be
attributed to perception, whereas memories that include informa-
tion about the cognitive operations used to generate an item are
attributed to imagination (Gonsalves & Paller, 2000; Johnson &
Raye, 1981; Kensinger & Schacter, 2006a). Within this source-
monitoring framework (Johnson et al., 1993), it makes good sense
that items—such as negative ones—that are more likely to be
bound to source-specifying details (see Kensinger, 2007, for more
discussion) would be more likely to be accurately attributed than
other types of items.

The fact that, when older adults show an emotion-related reality-
monitoring advantage, it is restricted to negative items and does
not extend to positive ones suggests that these differences in the
processing of positively and negatively valenced information are
maintained across the adult life span. It is important to note,
however, that older adults did show a less consistent reality-
monitoring benefit for negative information than young adults (i.e.,
older adults showed the benefit in Experiment 2 but not in Exper-
iment 1). As discussed in more detail following Experiment 2, this
difference in outcome between the two experiments may be related
to participants’ compliance with task instructions, to differences in
the types of processing engaged on the two tasks, or simply to
increased variability in whether older adults show reality-
monitoring enhancements for negative information. Although fur-
ther research is needed to adjudicate between these alternatives,
the present results make clear that despite evidence that older
adults are more likely than young adults to focus on positive
information in the environment (see Mather & Carstensen, 2005),
older adults nevertheless do not show an advantage for extracting
details of positive items’ presentations. This finding makes sense
within the context of the source-monitoring framework. Accurate
reality-monitoring performance requires an ability to remember
source-specifying details of an item’s presentation. However, pos-

itive information appears to be processed in a heuristic fashion,
without attention to those details. Therefore, even if older adults
devote more attention to positive items than do young adults, this
enhanced attention would not be expected to confer a reality-
monitoring benefit.

In contrast, age-related changes in the processing of positive
information do appear to be sufficient to elicit changes in the
likelihood of remembering that an item was studied (i.e., in general
recognition performance). In particular, whereas young adults
showed a general recognition enhancement only for negative, and
not for positive, information, older adults showed an equivalently
large mnemonic boost for negative and positive information. This
age-related broadening of the emotional memory enhancement has
been noted previously (e.g., Charles et al., 2003; Comblain
D’Argembeau, & Van der Linden, 2005) and often has been
referred to as a positivity bias (what we referred to in the intro-
duction as a weak bias). However, this broadening has not always
been shown (e.g., Denburg, Buchanan, Tranel, & Adolphs, 2003;
Gruhn, Smith, & Baltes, 2005; Kensinger, Brierley, Medford,
Growdon, & Corkin, 2002), and it has been difficult to pinpoint
why the effect occurs in some situations and not in others. The
results of the present study suggest that age-related changes re-
garding the effects of valence on emotional memory enhancement
may be most prominent when memory decisions can be supported
by global information about an item’s presentation and do not
require the retrieval of source-specifying details.

In summary, the results of the present study replicate our prior
finding of enhanced reality-monitoring performance for negative
stimuli in young adults (Kensinger & Schacter, 2006b) and further
demonstrate that this enhancement does not generalize to all high-
arousal stimuli: Young adults showed a reality-monitoring advan-
tage for the negative stimuli but not for the positive stimuli.
Moreover, the distinct effect of negative content on reality-
monitoring performance was consistent in young and older adults:
In both age groups, when there were emotion-related enhance-
ments in reality-monitoring performance, these benefits were re-
stricted to items with negative content. These findings suggest that
both age groups may process positively and negatively valenced
information differently, such that only negative information is
remembered with additional source-specifying details. Older
adults were, however, better able to remember that positive items
had been studied than they were to remember that neutral items
had been studied. Young adults showed no mnemonic benefit for
the positive items. Older adults’ unique recognition advantage for
positive information appeared in both experiments despite the use
of different types of stimuli and different types of encoding tasks.
These findings emphasize that age-related changes in the process-
ing of emotional information can have divergent mnemonic effects
depending on the memory demands of the task. Although older
adults showed a broader emotional memory enhancement in terms
of general item recognition, this broadening did not extend to
reality-monitoring performance.
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