
Memory is reconstructive, and the reconstruction pro-
cess is often flawed (see Loftus, Feldman, & Dashiell,
1995, Schacter & Curran, 2000, and Schacter & Dodson,
2001, for reviews). Thus,we can falselybelieve thatwe have
previously encountered items that, in fact, are novel. A
large literature has used the Deese–Roediger–McDermott
word lists to evoke false memories, finding that young
(Hintzman, 1988;Roediger,& McDermott, 1995;Shiffrin,
Huber, & Marinelli, 1995) and older (Koutstaal & Schac-
ter, 1997;Norman & Schacter,1997;Tun,Wingfield,Rosen,
& Blanchard, 1998) adults are susceptible to memory dis-
tortions. In this task, participants study a list of semanti-
cally associated words (e.g., table, sit, legs, seat) related to
a nonpresented lure (e.g., chair). A false memory occurs
when the lure word is incorrectly judged to have been a pre-
sented word. False memories can also arise after lists of or-
thographic (Schacter, Verfaellie, & Anes, 1997; Watson,
Balota,& Roediger, 2003)or phonemic(Sommers & Lewis,
1999) associates of lure words have been studied.

Recent evidence has suggested that individuals’ likeli-
hood of falsely remembering an item may be related to
how distinctively they encode, and thus expect to retrieve,
the stimuli (Dodson & Schacter, 2001; Schacter, Cendan,
Dodson, & Clifford, 2001; Schacter, Koutstaal, & Nor-
man, 1997). Although distinctiveness is a somewhat ill-
defined concept (Hunt & McDaniel, 1993), we use it to
refer to the uniqueness of an item: Distinctive items share
few features with other information stored in memory or
with items presented in a particular study list. Thus, en-
coding manipulations that increase the distinctiveness of

items, such as inclusion of pictorial associations (Dodson
& Schacter, 2002a, 2002b; Israel & Schacter, 1997;Weiss,
Dodson, Goff, Schacter, & Heckers, 2002), tend to reduce
the likelihood of false memories.

Emotion may provide another dimension along which
an item’s distinctiveness can be increased. Emotionally
arousing items tend to be remembered more vividly than
nonemotional ones (Doerksen & Shimamura, 2001; Ken-
singer & Corkin, 2003; Ochsner, 2000). This qualitative
memory benefit for emotional information may stem from
the additional distinctiveness provided by emotional con-
tent. Emotional salience results in a number of additional
dimensions (e.g., personal relevance or physiological re-
sponse) that are not present with neutral stimuli (see, e.g.,
Christianson& Engelberg,1999;LeDoux,2000). It is plau-
sible to propose that these additionaldimensionswould in-
crease the distinctiveness of emotional, as compared with
neutral, items, thereby reducing the likelihood that emo-
tional information will be falsely remember.

A recent study has provided evidence that, in some in-
stances, emotional information may be less likely to be
falsely remembered than neutral information. Pesta, Mur-
phy, and Sanders (2001) conducted a study to examine
whether emotional lures could be falsely remembered.
They presented young adults with orthographicassociates
of either emotional (e.g., bitch) or nonemotional (e.g.,
shave) words. Consistentwith the hypothesis that the emo-
tional salience of the lures would serve to increase their
distinctiveness, the participants recognized significantly
fewer emotional than nonemotional lures. The likelihood
of falsely recognizing the emotional lures was also related
to manipulations in their distinctiveness: Including other
emotional items at encoding (thereby decreasing the dis-
tinctiveness of the emotional lure words) increased the
likelihood of false memories of emotional words. Thus, it

1 Copyright 2004 Psychonomic Society, Inc.
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appears that young adults benefit from the distinctiveness
provided by emotion; they can use that distinctiveness to
reduce their false responses to nonpresented emotional
lures.

This distinctiveness effect demonstrated by Pesta et al.
(2001) differs from the typical distinctiveness manipula-
tions of Schacter and colleagues (e.g., Dodson & Schac-
ter, 2002b).The standard distinctivenessmanipulationoc-
curs at encoding: For example, individuals study some
items as pictures and others as words. In Pesta et al.’s, de-
sign, there was no encoding manipulation.Thus, the indi-
viduals could not use information about how vividly they
had encoded particular study items to reject the emotional
lures. Rather, the emotional lures were likely to be re-
jected on the basis of general expectations about how
vividly emotional items tend to be remembered. Young
adults likely expect more vivid memories for emotional
than for neutral items. Thus, they may set a higher crite-
rion for the vividness that they expect to be associated
with emotionalwords versus neutral ones, thereby leading
to lower false alarm rates to emotional than to neutral
words.

The goal of the present investigation was to examine
whether older adults also can take advantageof the distinc-
tiveness provided by emotional lures to reduce their false
alarm rates. Older adults are particularly susceptible to
false memories. Numerous investigations, using a range
of stimuli, have demonstrated elevated false recall and
false recognition rates in older adults relative to young
adults (e.g., Koutstaal & Schacter, 1997;Norman & Schac-
ter, 1997;Rankin& Kausler, 1979;Smith, 1975;Tun et al.,
1998). It has been proposed that part of the older adults’
false memory enhancement stems from their inability to
encode, or to retrieve, specific, distinctive details of stud-
ied items (e.g., Schacter, Koustaal, & Norman, 1997).

Consistentwith a deficit in detailedencodingor retrieval
of information, older adults have greater difficulty on re-
call tasks than on recognitiontasks (e.g., Craik, Anderson,
Kerr, & Li, 1995; Glisky, Polster, & Routhieaux, 1995;
Light, 1991). They also show difficulties vividly recol-
lecting, or reexperiencing, information they have previ-
ously encountered, while showing a relatively preserved
ability to indicate that an item is familiar to them from a
study list (see Yonelinas, 2002, for a review). Similarly,
when manipulations increase the distinctiveness of items
encoded (e.g., by presenting items pictorially as well as
verbally; Dodson & Schacter, 2002a; Schacter, Israel, &
Racine, 1999), older adults, just like young adults, are ca-
pable of reducing their rate of false memories.

Although methods of increasing distinctiveness have
been investigated in older adults (e.g., Dodson & Schac-
ter, 2002a; Schacter et al., 1999), no prior study has ex-
amined whether older adults can use the distinctiveness
provided by emotion to reduce their false memories. With
increasing age, adults often place a greater emphasis on
emotionally salient information and on emotion-relevant
goals (see Carstensen, Isaacowitz,& Charles, 1999;Mather,
2003). Older adults also often demonstrateenhancedmem-

ory for emotional, as compared with neutral, stimuli (Den-
burg, Buchanan, Tranel, & Adolphs, 2003; Kensinger,
Anderson, Growdon, & Corkin, 2004; Kensinger, Brier-
ley, Medford, Growdon, & Corkin, 2002; cf. Charles,
Mather, & Carstensen, 2003), including enhanced mem-
ory for sexual versus neutral words (Krendl, Kensinger, &
Corkin, 2003). In addition, they appear more likely to
claim that they vividly remember having encountered
emotional items than to claim remembering neutral items
(Krendl et al., 2003), as is also the case with young adults
(Kensinger & Corkin, 2003; Ochsner, 2000).

These results suggest that older adults can use the
enhanceddistinctivenessof emotional items, at least to in-
crease their ability to correctly identify a previously pre-
sented item as having been studied. In the present investi-
gation, we asked whether older adults can also use the
distinctiveness provided by the emotional lures to reduce
their rates of false recall (Experiment 1) and false recog-
nition (Experiment 2) to these items, as compared with
neutral lures.

A number of possible findings could result. Older adults
may show a disproportionate benefit from the emotional
salience of the lures, relative to young adults. If emotional
information does gain relevance with aging (e.g., Cars-
tensen et al., 1999), older adults may be even more likely
to appreciate emotion as a form of distinctivenessthan are
young adults. Thus, manipulations that allow older adults
to capitalize on this dimension may actually result in a
diminutionof age-related enhancements in false memory.
Another possibility is that older adults may benefit from
emotional distinctiveness to the same extent as young
adults. This result would be consistent with findings that
older adults show similar (not exaggerated) emotional
memory enhancement effects, relative to young adults
(Kensinger et al., 2002), perhaps suggesting that the dis-
tinctiveness of emotion benefits young and older adults
equally. Another possibility is that emotional salience may
have a lesser impact on older adults’ false memories than
it does on the false memory rates of young adults. This
pattern could result for a number of reasons—because of
age-related differences in the processing of the emotional
stimuli or because of age-related differences in metacog-
nitive processes, making older adults less able to use the
distinctiveness provided by emotion. The present investi-
gation addressed which of these patterns would best de-
scribe the effect that the distinctiveness of the emotional
items would have on the false memories of older adults.

EXPERIMENT 1
Effects of Emotional Content and Aging

on False Recall

Method
Participants. The participants were 30 older adults (14 women;

ages, 65–82 years; mean age 5 70.0; 14–22 years of education;
mean education 5 16.8 years), recruited through the Harvard Co-
operative on Aging, the MIT Alumni Association, and fliers posted
throughout the greater Boston area, and 30 young adults (15 women;
ages, 18–35 years; mean age 5 25.1; 13–20 years of education;
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mean education 5 14.1 years) who were MIT or Harvard under-
graduate or graduate students. All were native English speakers.

All the participants were screened to exclude those with a history
of alcoholism, drug abuse, or depression, those who were currently
taking psychotropic medication, or those currently depressed. In ad-
dition, older adults were screened to exclude those with a history of
heart disease, cancer, neurological or psychiatric diagnosis, un-
treated hypertension, or diabetes. No participants were taking cen-
trally acting medications, and none was depressed: All scores on the
Geriatric Depression Scale (Sheikh & Yesavage, 1986) were less
than 5. The young and older adult groups had similar scores on the
WAIS–III vocabulary subtest.

The participants were remunerated at $10/h, and completion of
the task required about 30 min. Testing materials and procedures
were approved by the MIT Committee on the Use of Humans as Ex-
perimental Subjects. To meet with committee approval, all the par-
ticipants were told in advance that “vulgar” or “taboo” words would
be presented as part of the study.

Procedure. The participants viewed one of two lists of 71 words.
The words were presented on a Macintosh computer screen, with
each word appearing for 1.5 sec. The participants were instructed to
watch as the words were presented, and they were informed that they
would be given a recall task following the words’ presentation.

The list studied was counterbalanced across participants. Each list
included three sets of 10 words that were associated with a neutral
lure and three sets of 10 words that were associated with an emo-
tional lure (lure lists were taken from Pesta et al., 2001, Appen-
dix A). The lure words were not included on the study list. List A in-
cluded three sets associated with neutral lures (hook, rink, and
shave) and three with emotional lures (bitch, rape, and slut). List B
included three sets associated with neutral lures (digit, park, and
peach) and three with emotional lures (hell, penis, and whore). List
construction was identical to that in Pesta et al. Five of the 10 items
from each associate list were presented together at study, so that the
study lists rotated through words from the six associate lists (e.g., the
first 5 items from the hook list were presented, followed by the first
5 items from the rape list, etc.). Four neutral buffer words were in-
cluded at the beginning and end of each of the lists, to avoid primacy
or recency effects, and three emotional filler words were inter-
spersed throughout the list (as in Pesta et al., 2001, their Experi-
ment 3, although in our experiment, the words were presented in the
same font as the other words). These filler words were inserted in be-
tween these blocks of five words (e.g., asshole was inserted after the
five associates of hook and before the five associates of rape) and
were included to boost overall false retrieval rates for the emotional
lures (by making the emotional lures less distinctive; see Pesta et al.,
2001, for further discussion).

After a brief delay (1–2 min) following presentation of the study
list, the participants were given a recall test, in which they were
asked to write all of the words they remembered from the list.

After completion of the experiment, the young and the older
adults rated all the studied words and nonstudied lure words for

arousal (from 23, indicating highly calming, to 3, indicating highly
exciting or agitating ). The results confirmed that the 6 emotional
lures were rated as high in arousal by both age groups and that there
were no differences in the arousal ratings given by the young and the
older adults (young adult M 5 2.3, SD 5 0.71; older adult M 5 2.1,
SD 5 0.85).

Scoring and data analysis. The participants’ recall responses
were scored to determine, for each category of lure list (emotional
or neutral), the number of (1) correctly recalled studied words and
(2) falsely recalled lure words. We also tallied the number of cor-
rectly recalled emotional filler words and the number of intrusions.
We discovered that the participants occasionally made intrusions of
words that were phonologically associated with studied items. In
contrast, there were nearly no intrusions that were phonologically
unrelated to studied words. We therefore scored the data two ways.
In the lenient scoring method, we included phonological intrusions
as false recall responses. Intrusions were scored as emotional or neu-
tral false recall responses on the basis of the emotional salience of
the intrusion (to parallel the scoring of the critical lures, where emo-
tional lures contained emotional salience, whereas neutral lures did
not). Thus, the word well would be counted as a neutral false alarm
even though it was an associate of words presented on an emotional
lure list (hell ). In the strict scoring method, only the lure words were
counted in the false recall tally.

In the strict scoring method, all the scores were converted to pro-
portions (e.g., total number of false alarms to emotional lures di-
vided by the total number of emotional lures in a list). In the lenient
scoring method, it was not possible to convert the false recall re-
sponses to proportions in the traditional way, because there was no
set upper bound on the number of phonological intrusions a partic-
ipant could make. To translate the raw values to proportions, allow-
ing comparison of false recall and veridical recall rates, we set the
upper bound for phonological intrusions as the highest number of
such responses made by any individual (four phonological intru-
sions). Thus, in the lenient scoring system, recall of the lures was
combined with phonological intrusions to create one false recall
score for emotional items and one for neutral items. The proportions
in this lenient scoring system were computed out of a total of seven
(three critical lures plus four phonological intrusions).

Repeated measures analyses of variance (ANOVAs) and post hoc
t tests determined the effect of emotion on false recall. Neither the
strict nor the lenient scoring method revealed sex differences, so the
data from the men and the women were combined. Furthermore, be-
cause the strict and the lenient scoring systems led to qualitatively sim-
ilar results, we will describe only the results with the strict scoring
method.

Results
An ANOVA conductedfor the youngadultswith lure type

(emotional or neutral)and item type (list word or lure word)
as within-subjects factors revealed an effect of lure type

Table 1
Experiment 1: Mean Proportions of Words Recalled (With Standard Errors) as a

Function of Lure Type (Emotional or Neutral) and Item Type (List Item, Lure Item, or Phonological Intrusion)

Emotional Lure List Neutral Lure List

Phonological Phonological Emotional
List Item* Lure Item Intrusion** List Item* Lure Item Intrusion** Fillers

(30 Maximum) (3 Maximum) (4 Maximum) (30 Maximum) (3 Maximum) (4 Maximum) (3 Maximum)

Participants M SE M SE M SE M SE M SE M SE M SE

Young adults .20 .02 .07 .03 .01 .01 .20 .02 .19 .04 .11 .04 .64 .06
Older adults .11 .04 .11 .04 .02 .02 .11 .02 .28 .06 .11 .02 .46 .06

*All list items were neutral. **The valence of the phonological intrusion was determined by the emotional salience of the word gener-
ated, not of the lure word to which the intrusion was a phonological associate.



4 KENSINGER AND CORKIN

[F(1,29)5 4.97,p , .05], an effect of item type [F(1,29) 5
7.14, p , .05], and an interaction between lure type and
item type [F(1,29) 5 4.33, p , .05]. Subsequent t tests
indicated that the effect of item type resulted from the
young adults’ higher correct recall rates, as compared
with false recall rates, for the words from the emotional
lure lists [t (29) 5 3.88, p , .001]; their correct and false
recall rates for the words from the neutral lure lists were
similar.

The interactionbetweenemotion and item type stemmed
from the fact that the young adults correctly recalled a
similar number of associates of emotional and neutral
lures but falsely recalled more neutral than emotional
lures [t(29) 5 2.36, p , .05]. Nevertheless, false recall of
emotional lures was significantly above zero [t (29) 5
2.27, p , .05]. Thus, the emotional salience of the lures
reduced but did not eliminate false recall in the young
adults (Table 1).

An ANOVA conducted for the older adults uncovered a
significant effect of lure type [F(1,29) 5 7.17, p , .05], a
marginal effect of item type [F(1,29) 5 3.34, p , .08],
and a significant interaction between lure type and item
type [F(1,29) 5 8.97, p , .01]. Subsequent t tests indi-
cated that the older adults had similar correct recall and
false recall rates for the emotional lists and had higher
false recall than correct recall rates for the neutral lists
[t (29) 5 3.05, p , .01]. These results, therefore, differed
from those obtainedfrom the young adults (for whom cor-
rect recall rates were not lower than false recall rates). This
finding is consistentwith those of prior studies, indicating
that older adults are more susceptible to false memory for-
mation than are young adults (Johnson, Hashtroudi, &
Lindsay, 1993; Koutstaal & Schacter, 1997; Rankin &
Kausler, 1979; Tun et al., 1998). Even with this overall el-
evation in false recall rates, however, the older adults
falsely recalled significantlymore neutral lures than emo-
tional lures [t (29) 5 3.00, p , .01], while correctly re-
calling a similar number of list items from the neutral lure
and emotional lure lists. Furthermore, althoughemotional
lures were less likely to be falsely remembered than neu-
tral lures, they were, nevertheless, falsely recalled a sig-
nificant proportion of the time: A one-sample t test indi-
cated that the older adults’ false recall of emotional lures
was significantlygreater than zero [t (29) 5 3.34, p , .01].

To examine whether the older adults showed the same
magnitude of benefit from the distinctivenessof the emo-
tional lures as the young adults, we conducted an ANOVA
with lure type (emotional or neutral) and item type (lure
or list item) as within-subjects factors and group as a
between-subjects factor. This analysis revealed an effect
of lure type [F(1,58) 5 12.14, p , .001], an interaction
between group and item type [F(1,58) 5 9.82,p , .01], and
an interactionbetween lure type and item type [F(1,58) 5
12.94, p , .001]. The interactionbetween group and item
type emerged because older adults showed higher false re-
call than correct recall scores, whereas young adults
showed lower false recall than correct recall scores. Crit-

ically, the analysis revealed no interaction between group
and lure type or between group, lure type and item type.
Thus, the magnitudeof the benefit from emotional salience
was similar in the young and the older adults:Both groups
were able to use the emotional salience of the lures to re-
duce their false recall responses (Table 1).

Discussion
The results of Experiment 1 indicated that young and

older adults falsely recalled emotional lures but that they
recalled them less frequently than they did neutral lures.
This effect was not due to differences in the probabilityof
recalling associates of emotional, as compared with neu-
tral, lures. The interactionbetween emotion and item type
is important because it indicates that the young adults did
not simply recall more associates of the neutral lures (per-
haps making it more likely that they also would recall the
neutral lure). Rather, there was a specific difference in the
likelihood of generating the emotional, as compared with
the neutral, lures, despite similar recall of the associated
words. These results extend the findings of Pesta et al.
(2001), demonstrating that emotional lures are capable not
only of being falsely recognized, but also of being falsely
recalled. Nevertheless, the distinctiveness of the emo-
tional lures does appear to reduce the likelihood of false
recall, just as Pesta et al. demonstrated that this distinctive-
ness can reduce the probability of false recognition.

The critical finding with regard to aging was that the
interaction between emotion and item type was of similar
magnitude for the young and the older adults. Thus, the
older adults showed a reduction in false recall to the emo-
tional, as compared with the neutral, words similar to that
for the young adults.

Although it is clear that the distinctivenessof the emo-
tional lures reduced the probability that these items were
falsely recalledby the youngand the olderadults, the mech-
anism by which this effect occurred remains underspeci-
fied. One possibility is that the individualsmay have gen-
erated the emotional lures at retrieval less frequently than
they generated the neutral lures. An item that is relatively
distinct can also be thought of as being less globally re-
lated to other study items. Perhaps this relative difference
between the emotional lures and the studied items (as
comparedwith the neutral lures and the studied items) made
it less likely that the participants generated the emotional
lures as they performed the recall task.

Another possibility is that the emotional lures were
generated with the same frequency as the neutral lures but
that the participants were then able to reject having stud-
ied the emotional lures. Rejection could have occurred
due to at least two types of processes: by a recall-to-reject
strategy (e.g., Clark & Gronlund,1996;Gallo, 2004;Rotello
& Heit, 2000) or by use of the distinctiveness of the emo-
tional lures. The logic of the recall-to-reject strategy is that
if the participants were able to recall the few emotional
words that appeared at study, they might then be able to re-
ject the possibility that the emotional lure word that had
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come to mind had been presented at study. In other words,
by recalling what words had been presented at study, they
could deduce that the emotional lure word had not been
presented. If this process were the primary contributor to
the reduced false recall rates to the emotional lures, we
would expect that those participants who recalled more of
the emotional filler words would also show low false re-
call rates for the emotional lures. In fact, no such correla-
tion existed (r 5 2.12 for the youngadults, r 5 .14 for the
older adults). We also found no difference in false recall
rates for the emotional lures for those individuals who re-
called all of the emotional filler words presented at study,
as compared with those individualswho did not recall any
of the emotional filler words ( p . .3).1 Although these
data cannot rule out the contribution of a recall-to-reject
process, they do lessen the probability that it was the dom-
inant strategy allowing reduction in the false recall re-
sponses to the emotional lures.

Anothermeans by which the participantscould have re-
jected having studied an emotional lure is based on the
distinctivenessof the lure. They may have recognized that
the emotional lure word was inconsistent with the items
presented at study. The majority of the items presented at
study were not emotional, and therefore, the emotional
lure items may have been identified as distinct from those
seen at study. Debriefing of the participantssuggested that
a number of the young and older adults had used this pro-
cess: When an emotional associate came to mind, they did
not write it down, because it seemed “inconsistent with
the other words,” “more emotional than anything that was
on the list,” and so forth.

Although this evidence would suggest that the main
contributor to the reduction in false recall rates for the
emotional lures was distinctiveness,we wanted to attempt
to reduce the potential contributions of the other factors.
One way to eliminate differences in self-generation at re-
trieval is to use a recognition task rather than a recall task:
By using a recognition task, the items presented at re-
trieval are controlled.2 Thus, differences in rates of en-
dorsement of emotional lures must reflect differential
abilities to reject the presented items as studied, rather
than differences in the generation of the item as a candi-
date from the study list. A recognition task is also benefi-
cial in overcoming a number of difficulties with recall
tasks. For example, false recall rates are typically rela-
tively low. Thus, it may be more difficult to find interac-
tions with age, given that the overall levels of false recall
in both age groups are low. Another potential shortcoming
of recall tasks when used to assess aging memory is that
older adults are known to show disproportionate deficits
on recall tasks, relative to recognition (see Light, 1991). It
is, therefore, possible that the pattern of results obtained
on a recall task would be qualitatively different from the
pattern obtained on a recognition task. To address these
issues and to explore the generality of the finding in Ex-
periment 1, we next assessed the effect of emotional con-
tent and aging on false recognition.

EXPERIMENT 2
Effects of Emotional Content and

Aging on False Recognition

Method
Participants. The participants were 40 young adults (18 women)

who were MIT or Harvard undergraduate or graduate students and
40 older adults (22 women) who were MIT alumni or individuals re-
cruited through the Harvard Cooperative on Aging or via fliers
posted throughout the greater Boston area. All the participants met
the criteria outlined for Experiment 1.

Procedure. The participants viewed lists of 91 words, with each
word presented for 1.5 sec. The lists included 8 of the 12 associate
lists from Pesta et al. (2001). Four lists were associated with an emo-
tional lure, and four with a neutral lure. The associate lists presented
together at study were pseudorandomized across participants.

As in Experiment 1, words were blocked so that five words from
an associate list were presented together. To avoid primacy or re-
cency effects on the recognition task, four buffer items were in-
cluded at the beginning and end of the study list. Three emotional
filler words were interspersed throughout the study list.

Immediately following presentation of the study list, the partici-
pants performed a recognition test that included eight lures that were
associates of study list words, four lures that were not associates of
study list words, 12 unstudied words (3 from each nonpresented list),
and 24 studied words (3 from each presented list). We included a rel-
atively small number of words from each associate list on the recog-
nition test, to decrease the likelihood that the participants’ false
recognition rates would be spurred by seeing phonological associ-
ates on the recognition test (vs. on the study list).

Scoring and data analysis . The participants’ recognition re-
sponses were scored to determine the proportion recognized for each
lure type (emotional or neutral), item type (studied list item or non-
studied lure item), and list type (related or unrelated). The related list
items were those that had been studied (or lures phonologically re-
lated to those studied), whereas the unrelated list items were foils
included at recognition.

In addition to these scores, we also calculated corrected recogni-
tion scores. In this scoring method, recognition rates to unrelated
item types were subtracted from the recognition rates to related item
types. For example, the proportion of falsely recognized unrelated
emotional lures was subtracted from the proportion of falsely rec-
ognized related emotional lures to create a corrected recognition
score for emotional lures. Because the results from the uncorrected
and the corrected analyses were qualitatively similar, we will report
only the results with the uncorrected data. We found no sex differ-
ences, so the data from the men and the women were combined.

Results
An ANOVA conducted for the young adults, with lure

type (emotional or neutral) and item type (lure item or list
item) as within-subjects factors, indicated a marginal ef-
fect of lure type [F(1,39) 5 3.56, p , .07], a significant
effect of item type [F(1,39) 51.54, p , .05], and a sig-
nificant interaction between emotion and item type
[F(1,39) 5 6.87, p , .05]. Subsequent t tests confirmed
that the interaction resulted because the young adults
showed a higher false alarm rate to neutral lures than to
emotional lures [t (39) 5 2.56, p , .05], while showing
equivalent correct recognition rates to presented associ-
ates of neutral and emotional lures (Table 2). The young
adults had similar veridical and false recognition scores
for the emotionalword lists but showed higher false recog-
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nition than correct recognition scores for the neutral word
lists [t (39) 5 1.24, p , .05].

The same ANOVA for the older adults revealed a sig-
nificant main effect of lure type [F(1,39) 5 9.13, p , .01],
no effect of item type, and a significant interaction be-
tween lure type and item type [F(1,39) 5 9.63, p , .01].
The critical interaction between lure type and item type
emerged because the older adults showed similar correct
recognition rates for the list items associated with emo-
tional and neutral lures but lower false recognition rates
for the emotional lures than for the neutral lures [t (39) 5
3.49, p , .001].

Although the young and the older adults showed a re-
duction in false recognition rates to the emotional lures,
false recognition for these emotional items did still occur.
The participants were more likely to endorse a phonolog-
ically related emotional word as presented than they were
to endorse an unrelated emotional word [t (39) 5 4.5, p ,
.001, for the young adults; t(39) 5 3.8, p , .001, for the
older adults), just as they were more likely to endorse a
phonologically related neutral word as presented than an
unrelatedneutral word [t(39)5 6.4,p , .001, for the young
adults; t (39) 5 6.3, p , .001, for the older adults].

To examine whether the magnitude of the effects were
comparable in the young and the older adults, an ANOVA
was conducted with group as a between-subjects factor.
This analysis indicated significant effects of lure type
[F(1,78) 5 12.52, p , .001] and group [F(1,78) 5 4.51,
p , .05], as well as a significant interaction between lure
type and item type [F(1,78) 5 16.17, p , .0001]. Impor-
tantly, the ANOVA indicatedno interactionbetween group
and emotion or between group, emotion, and item type,
indicating that the magnitude of the emotion effect was
similar in the young adults and the older adults.

Discussion
The results in Experiment 2 replicated the main findings

in Experiment 1: The young adults and the older adults
showed lower false recognition rates for the emotional
lures than for the neutral lures. Furthermore, the results sug-
gest that the magnitude of the benefit from the distinc-
tiveness of the emotional lures was similar in the young
adults and the older adults. These results add additional
support to the claim that young and older adults can cap-

italize on the distinctiveness of emotional lures to reduce
their false endorsements. Thus, although the false recog-
nitionrates for the emotional lures remainedabove the base-
line false recognition rates for nonpresented emotional
items, they were well below the rates of false recognition
for neutral lures.

Again, there is the question of what processes underlie
this reduction in false responses. The fact that the find-
ings were similar with recognition and recall tasks sug-
gests that the critical process is not restricted to differences
in the likelihood of generating the lure at retrieval (al-
though differences in item generation at encoding cannot
be ruled out). Even when the test presentationof the lures
was held constant (i.e., all emotional and neutral lures
were presented in the recognition task), the rates of false
memories remained significantly lower for the emotional
lures than for the neutral lures. Thus, the participantsmust
have been better able to reject that an emotional lure had
been presented than that a neutral lure had been studied.
A recall-to-reject strategy could be effective in support-
ing this rejection; however, as on the recall task, we found
no significant correlation between the accuracy in recog-
nizing the emotional filler items and the likelihood of
falsely recognizing emotional lures (r 5 .05 for young
adults, r 5 .16 for older adults). Similarly, we found no
significantdifferences in the false recognitionrates to emo-
tional lures for the adults who correctly recognized all
emotional filler items, as compared with the adults who
recognized one or none of the filler items ( p . .4). On the
basis of these results and of the debriefing forms of the
participants,the process that seems most likely to have sup-
ported the reduction in false memory rates to the emo-
tional lures concerns the participants’use of the distinctive-
ness of the emotional lures to reject having studied the item.

GENERAL DISCUSSION

In the present investigation,we used a paradigm devel-
oped by Pesta et al. (2001) to ask whether older adults, like
youngadults, are less likely to falsely remember emotional
lures than to falsely remember neutral lures. To summa-
rize the critical findings, Experiment 1 demonstrated that
both groups did falsely recall emotional lures, as well as
neutral lures, but that their rates of false recall were sig-

Emotional Lure Lists Neutral Lure Lists

List Item Lure Item List Item Lure Item

Rel Unrel Rel Unrel Rel Unrel Rel Unrel

M SE M SE Diff M SE M SE Diff M SE M SE Diff M SE M SE Diff

.58 .04 .18 .05 .40 .55 .06 .12 .05 .43 .53 .04 .13 .03 .40 .73 .06 .07 .05 .66

.47 .03 .08 .02 .39 .43 .07 .10 .03 .33 .48 .03 .08 .02 .40 .68 .07 .08 .02 .60

Participants

Young adults
Older adults

Table 2
Experiment 2: Mean Recognition Scores (With Standard Errors) as a Function

of Age Group, Item Type, and Emotional Content

Note—Rel, related to items on study list; Unrel, unrelated to items on study list; Diff , difference between recognition scores for related and
unrelated items. Only the values in the “List Item, Related” cells correspond to recognition rates for items that the participants actually saw
in the study phase.
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nificantly lower for the emotional than for the neutral lures.
This reduction in false recall responses was similar in
magnitude in the two age groups. Thus, young and older
adults were less likely to falsely recall emotional lures
than to falsely recall neutral lures. The conclusions from
Experiment 2, in which a recognition task was used, were
similar. Both age groups showed false recognition rates
for emotional lures and neutral lures that exceeded their
false response rates to items that were unassociated with
words presented at study. But as in Experiment 1, their
rates of false retrieval were substantially higher for the
neutral lures than for the emotional lures, further indicat-
ing that both age groups show an ability to reduce their
false memories for emotional lures.

On the basis of these results, we suggest that young and
older adults can capitalize on the distinctivenessprovided
by the emotional lures to reduce their false memories. The
data suggest that not only can young and older adults use
the distinctiveness provided by emotion to enhance their
ability to richly encode items, thereby increasing their rates
of free recall (Kensinger et al., 2002) or of recollection
(Kensinger & Corkin, 2003; Krendl et al., 2003), but also
they can use the emotional salience of lures to reduce their
rates of false retrieval.

The distinctiveness of the emotional lures could serve
to reduce false recall or false recognition responses in two
ways. First, distinctivenesscould function as a way to seg-
regate the lure from the studied items. Individuals may
have viewed the emotional lure as inconsistent with the
items that they had studied and rejected the emotional lure
on the basis of its incongruence. This investigation leaves
open the questionof whether it is really the distinctiveness
provided by emotion that results in reduced false alarm
rates or whether it is, more broadly, the conceptual dis-
tinctiveness of the items that causes the effect. Some of
the reduction in false memories may stem from concep-
tual incongruence. For example, numerous studies have
demonstrated that after studying exemplars from particu-
lar semantic categories, young and older adults are less
likely to indicate that they have studied an exemplar from
an unrelated category (e.g., Kensinger & Schacter, 1999;
Koutstaal & Schacter, 1997). As a thought experiment to
further this line of reasoning, one could imagine that, after
studying a list of emotional words, an individual might
later be more likely to reject a neutral lure as having been
previously studied than to reject an emotional lure. Thus,
it may be the conceptual distinctiveness, rather than the
emotional nature of the lures per se, that underlies the de-
creased false response rates. Future studies will be needed
to examine whether young and older adults benefit from
the distinctiveness provided by the emotional salience of
items when conceptual distinctiveness is held relatively
constant.

Another way in which the distinctiveness of the emo-
tional lures could have impacted false recall and false
recognition rates is through adoption of a distinctiveness
heuristic, whereby individuals set their criteria for re-

sponding old at different levels, depending on the distinc-
tiveness with which they believe they should have en-
coded items (Schacter et al., 1999). Thus, for example, in-
dividuals will be more conservative after studying
pictures, as compared with words, because pictures are
encoded more distinctively than words (e.g., Dodson &
Schacter, 2002b; Israel & Schacter, 1997). Older adults
seem as capable of engaging this distinctivenessheuristic
as do young adults (Dodson & Schacter, 2002a; Schacter
et al., 1999).

The results of the present experiment can be interpreted
within this framework. It is plausible that young and older
adults sense thatwhen they encounteremotional items, they
are likely to remember them vividly (and indeed, labora-
tory investigationshave supported this conclusion;Doerk-
sen & Shimamura, 2001; Kensinger & Corkin, 2003;
Krendl et al., 2003:Ochsner, 2000). Thus, they may expect
different levels of distinctiveness for their memories of
emotional words, as compared with neutral words. Using
this logic, both young and older adults may set a higher
criterion for the vividness that they expect to be associated
with emotional lures, as compared with neutral lures,
causing them to have lower false recall or recognition rates
for emotional lures than for neutral lures.

It is important to note that this hypothesizedfunctionof
distinctivenesswould operate in a slightly different way in
the present study than in prior studies. Typically, when
item distinctiveness is altered, the manipulationoccurs at
encoding.Thus, the critical comparison is between sets of
items studied in a different manner (e.g., as pictures vs. as
words). In the present study, no manipulation occurred at
encoding. Rather, any adopted distinctiveness heuristic
would likely stem from individuals’ expectations of how
vividly they would remember emotional, as compared with
neutral, words (i.e., “If I had studied the word bitch, I’d re-
member” may be intuitive to many people, whereas “If I
had studied the word shave, I’d remember” may seem a
less obvious assertion). Thus, the manipulation would be
related not to how the words were encoded in this partic-
ular test session but, rather, to individuals’ assumptions
about the distinctiveness with which emotional versus
neutral words are encoded in general.

Adoptionof a distinctivenessheuristic is consistentwith
data reported by Pesta et al. (2001): They found that a
greater proportionof youngadults’ false responses to emo-
tional lures were remember responses than was the case
for their false responses to neutral lures. In their study, the
young adults may have accepted emotional lures as stud-
ied only when they felt that they were associated with rel-
atively high levels of vividness. This interpretationwould
converge with the hypothesis that young adults set differ-
ent criteria for the vividness required to accept an emo-
tional word as old, as compared with a neutral word.

Another possibility is that the young and the older
adults were able to use the arousal response elicitedby the
emotional words (by which we refer to both the cognitive
and the physiologicalchanges that occurred) as a basis for
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a distinctivenessheuristic. This arousal response could, in
essence, act as a retrieval cue: The participantscould think
back to the encoding episode to determine whether they
had experienced a similar arousal response as they were
processing the study words. Using the logic, “if I’d felt this
way at study, I’d remember . . . ,” the participants could
thus reject the emotional lure. In contrast, this arousal di-
mension would not have been present during processing
of the neutral lures, prohibiting the exclusion of the neu-
tral lures on this basis.

Although the present study cannot weigh the relative
importance of these different contributionsof distinctive-
ness, the results do suggest that whatever processes are en-
gaged benefit young and older adults to a similar extent.
Future studies will be needed to examine the specific pro-
cesses that allowyoungand olderadults to reduce their false
responses to emotional lures and to confirm that the same
types of processes underlie false memory reduction in the
two age groups.

In conclusion, the results of the present study indicate
that older adults, like youngadults, are less likely to falsely
recall or recognize emotional lures, as compared with neu-
tral lures. The magnitude of this effect was similar in the
two age groups, suggesting that older adults are as capa-
ble of using the distinctiveness provided by the emotional
lures as are young adults. Although additional experi-
ments will be needed to clarify whether this effect extends
to other paradigms (e.g., ones in which similar numbers of
emotional and neutral items are studied), we propose that
the relativepreservationof emotionalprocessingwith aging
(see Mather, 2003, for a review) allows older adults to
benefit from the distinctivenessof emotional salience in a
manner similar to that for young adults.
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NOTES

1. This comparison also alleviates the concern that some individuals
may have declined to write down emotional words that they believed that
they had studied because they deemed them improper, embarrassing and
so on.

2. Recognition tasks, however, still leave unaffected any differences in
the likelihood that an individual self-generates an associate during en-
coding. Indeed, there have been many discussions as to whether the false
memory phenomenon is spurred by the fact that individuals often gen-
erate the lure items while they are studying the associated lists (e.g.,
Gallo, Roberts, & Seamon, 1997; Koutstaal, Schacter, Verfaellie, Bren-
ner, & Jackson, 1999; Roediger & McDermott, 1995; Underwood,
1965).
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