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Abstract Although there is an extensive literature on the
effects of depression and dysphoria on memory accuracy,
few studies have examined the effects of depression or
dysphoria on false memory. This study used the Deese-
Roediger-McDermott paradigm (Roediger and McDermott
in J Exp Psychol Learn Mem Cogn 21:803-814, 1995) to
look for evidence of a mood congruent false memory effect
in dysphoric individuals. Participants studied lists of
semantically associated negative and neutral words for a
recognition memory test. The memory test included critical
lures (words not presented in the study lists, but strongly
related to words on the lists) to assess false memory and
non-presented negative and neutral unrelated words to
assess participants’ response bias. Although dysphoric
participants falsely recognized significantly more critical
lures related to the negative word lists, additional analyses
revealed that this difference could be explained by a
response bias that inflated their recognition responses to
negatively valenced words. Directions for future research
are discussed.

Keywords False memory - Dysphoria - Depression -
DRM - Response bias
Introduction

People sometimes remember events that never occurred
and will confidently report their recollections to others, a

J. N. Stea - S. M. Lee - C. R. Sears (X))

Department of Psychology, University of Calgary,

2500 University Drive N.W., Calgary, AB T2N 1N4, Canada
e-mail: sears@ucalgary.ca

phenomenon memory researchers refer to as false memory.
Most laboratory studies of false memory have used the
Deese-Roediger-McDermott paradigm (DRM; Deese 1959;
Roediger and McDermott 1995) because of its documented
effectiveness in evoking false memories (see Gallo 2006,
2010, for reviews). The DRM paradigm involves the pre-
sentation of several word lists for study, each of which is
strongly associated to a single, never-presented word,
referred to as the critical lure. For example, for the list loaf,
sandwich, slice, butter, knife, toast, jam, etc., the critical
lure is bread. Participants are instructed to study the word
lists and are then administered a memory test. The typical
finding is that participants falsely remember (i.e., recall or
recognize) the lures as being presented in the lists with a
high degree of confidence, despite factors intended to
mitigate the false memory effect, including instructions not
to guess, warnings about the possibility of false memories,
and incentives for accurate recall (Jou and Foreman 2007,
Roediger and McDermott 1995, 2000; Roediger et al.
2001). One theory proposed to account for the false
memory effect is the Activation-Monitoring Theory (Me-
ade et al. 2007; Roediger et al. 2001). According to this
view, the semantically related words on DRM study lists
are organized and linked together in memory, and during
the process of recollection never-presented information
that is semantically related to studied information can be
activated and mistakenly retrieved. An alternative account,
the Fuzzy Trace theory (Brainerd and Reyna 2002), pos-
tulates that DRM study lists are encoded in both verbatim
and gist representations. False memories occur because a
critical lure is strongly related to the underlying meaning or
theme of a study list encoded in the gist representation, and
therefore likely to be mistakenly recalled or recognized.
Although there is an extensive literature on the effects
of depression and dysphoria on memory accuracy (e.g.,
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Mathews and MacLeod 2005; Williams et al. 1997), few
studies have examined the effects of depression or dys-
phoria on false memory. All of the studies with clinically
depressed individuals used the DRM paradigm and each
reported a mood congruent false memory effect—depres-
sed individuals falsely recalled or falsely recognized sig-
nificantly more negatively valenced words than non-
depressed controls (Howe and Malone 2011; Joormann
et al. 2009; Moritz et al. 2005, 2008; Yeh and Hua 2009).
For example, in the Moritz et al. (2008) study, one of the
study lists included the items death, coffin, mourning,
grave, and cemetery; the critical lure was funeral, which
was falsely recognized more frequently by depressed par-
ticipants. These findings can be explained by network
theories of emotion (e.g., Bower 1981) and cognitive the-
ories of depression (e.g., Beck and Clark 1988). According
to these views, depressed individuals are more susceptible
to false memories of negative material because depression
is associated with an increased accessibility and activation
of negative information (Gotlib and Joormann 2010).
Depression is also associated with attentional biases that
likely play some role in false memory formation; depressed
and dysphoric individuals have been found to attend to
negative information more than non-depressed individuals
(Williams et al. 1997; Yiend 2010), which would make
them more prone to develop false memories for negative
material in the DRM paradigm. Fuzzy Trace theory pre-
dicts that increased attention to the underlying meaning or
theme of a study list will produce higher false recognition
and recall for lures strongly related to that theme; thus,
dysphoric individuals’ heightened attention to a negative
theme (death, coffin, mourning, grave, cemetery, etc.)
would be predicted to produce higher false recognition and
recall for related lures.

Given that symptoms of depression can be conceptual-
ized on a continuum of severity (Flett et al. 1997), one
might expect to observe mood congruent false memory in
dysphoric individuals (i.e., individuals with elevated but
sub-clinical levels of depressive symptomatology). This
expectation is based on the idea that the psychological
characteristics of depressed individuals will be present in
attenuated form in many dysphoric individuals. It is also
the case that research with dysphoric individuals provides
information about cognitive processes in those who are
vulnerable to developing major depressive disorder, given
the finding that young adults with elevated depressive
symptoms are at a greater risk of developing major
depressive disorder in the future (e.g., Fergusson et al.
2005; Lewinsohn et al. 2000). Surprisingly, only one study
has looked for evidence of mood congruent false memory
in dysphoric individuals, and, contrary to expectations,
there was no difference between dysphoric and non-dys-
phoric individuals in their false memory for negative
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material. Torrens et al. (2008) had participants listen to
DRM word lists and then complete both free recall and
recognition memory tests. They found that dysphoric and
non-dysphoric participants did not differ in their false
recall or false recognition of critical lures from negative
word lists. Interestingly, dysphoric participants did falsely
recognize fewer positive critical lures than non-dysphoric
participants; this outcome demonstrated that their proce-
dures were capable of detecting group differences.

Negative mood induction procedures have also been
used to look for evidence of mood congruent false memory.
Of course, there can be important differences between
dysphoric individuals and those experiencing a transient
negative mood (induced dysphoria), but these studies do
provide information as to whether negative affect alone can
influence false memory formation. Ruci et al. (2009) used
the DRM paradigm and found that participants who expe-
rienced a negative mood induction recalled and recognized
more negative critical lures than participants who experi-
enced a neutral mood induction. Contrary to this finding,
however, Storbeck and Clore (2005) found that participants
who experienced a negative mood induction were less likely
to recall negative, positive, and neutral critical lures than
participants who experienced a positive mood induction; in
a subsequent study, Storbeck and Clore (2011) found that a
negative mood induction reduced false memory in a rec-
ognition task, but only when the negative mood was
induced prior to the study of the DRM lists. Considered
together, these results do little to clarify whether one should
expect dysphoric individuals to exhibit mood congruent
false memory.

The Present Research

Although several studies have examined false memory in
clinically depressed individuals and all have reported a mood
congruent false memory effect, few studies have examined
false memory in dysphoric individuals and the results have
been equivocal. In our study, we used the DRM paradigm
and a recognition memory test to look for group differences
in the false recognition of critical lures. Our study differed
from previous studies in two important respects. First, in
addition to presenting lists of neutral words and lists of
negative words for study, each list strongly related to a non-
presented critical lure, we also presented combined lists of
neutral and negative words (cancer, cards, funeral, poker,
grief, grave, board, gamble, etc.). Two critical lures were
chosen for these lists: one strongly related to the negative
words in the list (dead) and the other strongly related to the
neutral words in the list (game). (See Hutchison and Balota
2005, for a similar type of DRM study list.) We expected that
dysphoric participants would attend to the negative words in
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these combined neutral-negative lists more than non-dys-
phoric participants because, as noted, researchers have found
that depressed and dysphoric individuals attend to negative
information more than non-dysphoric individuals (Williams
etal. 1997; Yiend 2010). As noted, according to Fuzzy Trace
theory (Brainerd and Reyna 2002), increased attention to the
underlying theme of a study list will increase the saliency and
cohesion of the gist representation and thereby increase false
memories for lures strongly related to the theme. We there-
fore expected that if dysphoric participants selectively attend
to the negative words in these combined study lists they
would falsely recognize more of the critical lures related to
the negative words than non-dysphoric participants. Given
the potential for the dysphoric participants to attend to the list
items differently, we speculated that the combined neutral-
negative lists might provide a more sensitive test for group
differences than the standard DRM lists of negative words.

The second way that our study differed from previous
research is that our recognition test included negative and
neutral words that were not presented in the DRM study
lists and, unlike the critical lures, were not related to any of
the study lists. Memory researchers have used this type of
non-studied item to assess the baseline frequency of false
positive recognitions to items unrelated to the DRM study
lists (e.g., Roediger and McDermott 1995; Huff and
Hutchinson 2011), although the valence of these items has
not been an important distinction in previous research. In
our study we used negative and neutral non-studied unre-
lated words as a measure of participants’ response bias—
the tendency to respond “recognize” to non-studied neg-
ative and neutral words (false positive recognitions). Zuroff
et al. (1983) were among the first to argue that this type of
response bias must be considered when assessing depressed
and dysphoric individuals’ memory for valenced material
(other researchers have stressed the same point; e.g., Fie-
dler et al. 2001). Zuroff et al., using a signal detection
analysis, found that although their dysphoric participants
exhibited mood congruent memory (i.e., better memory for
negatively valenced words), they also exhibited a response
bias favouring the liberal report of negative material that
inflated their correct recognition performance. Similar
response biases have been observed in a variety of labo-
ratory tasks, with depressed and dysphoric individuals
exhibiting a greater tendency to choose or endorse more
negative response options (e.g., Potts et al. 1997). Incor-
porating non-studied unrelated words into our recognition
test allowed us to take into account any group difference in
this type of bias when comparing dysphoric and non-dys-
phoric individuals’ false memory for negative material. If
dysphoric participants adopt a more liberal criterion for a
recognition response for negatively-valenced words, then
their false recognitions of negative critical lures would be
inflated, but so too would their false recognitions of

negative non-studied unrelated words. Establishing a
baseline level of such false recognitions for each group,
rather than assuming these would be equivalent, allowed us
to take into account potential group differences and should
therefore provide a better comparison of the false memory
phenomenon in dysphoric and non-dysphoric individuals.

Method
Participants

The participants were undergraduate students at the Uni-
versity of Calgary. Participants completed the Beck
Depression Inventory (BDI-II: Beck et al. 1996), the
Positive and Negative Affect Schedule (PANAS; Watson
et al. 1988), and a demographics questionnaire that inclu-
ded self-report questions about recent and current mood.
The BDI-II assesses participants’ depressive symptoms
during the previous 2 weeks, whereas the PANAS can be
used to assess participants’ pleasant and unpleasant mood
states over several time periods. The PANAS consists of 20
words that describe different emotions (e.g., excited, proud,
upset, guilty, distressed); participants read each word and
indicate “to what extent you have felt this way”, using a
scale from 1 (very slightly or not at all) to 5 (extremely).
These same 20 words can be rated for three time frames:
“during the past few days”, “during the past few weeks”,
and “how you feel on average” (we collected ratings only
for the “past few days” time frame). For the 10 positive
affect items and for the 10 negative affect items the min-
imum score is 10 and the maximum score is 50. Like other
investigators (Howe and Malone 2011; Moritz et al. 2008;
Yeh and Hua 2009), we administered the BDI-II and the
supplementary measures of mood after the DRM proce-
dure. A total of 169 individuals completed these measures.

Participants were assigned to groups based on their BDI
scores. Participants in the dysphoric group had BDI scores
greater than or equal to 20, the cut-off score recommended
by Dozois et al. (1998) for a ‘‘dysphoric-depressed’’
classification for undergraduate samples. (Torrens et al.
2008, used a cut-off score of 14 to create their dysphoric
group.) There were 24 participants in the dysphoric group
(19 females and 5 males, mean age = 23.2, mean BDI
score = 23.6, SD = 6.3).l Participants in the non-

! Readers should keep in mind that this method of selecting
dysphoric participants (BDI > = 20) does not necessarily mean that
all the participants have sub-clinical levels of depression. Because
there was no diagnostic assessment, it is possible that some members
of the dysphoric group would qualify for a diagnosis of major
depression. This is an issue that McDermut et al. (1997) and others
have considered in detail.
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dysphoric group had BDI scores less than or equal to 6,
which excluded participants experiencing depressive
symptoms at the time of testing and within the previous
2 weeks. There were 69 participants in the non-dysphoric
group (54 females and 15 males, mean age = 21.4, mean
BDI score = 3.5, SD = 2.0). The two groups differed
significantly in terms of their BDI scores, #91) = 23.15,
p < 0.001. Dysphoric participants had significantly higher
PANAS negative affect scores than non-dysphoric partic-
ipants (25.6 vs. 15.2), #91) = 9.55, p < 0.001, which
indicated that they were experiencing higher levels of
negative affect. Dysphoric participants also had signifi-
cantly lower positive affect scores than non-dysphoric
participants (23.4 vs. 33.7), #(91) = 6.90, p < 0.001, con-
sistent with research showing that higher levels of
depressive symptoms are associated with lower levels of
positive affect (e.g., Watson et al. 1995). The self-report of
mood “during the past few days”, using a scale from 1
(extremely negative) to 7 (extremely positive), indicated
that dysphoric participants rated their recent mood as sig-
nificantly more negative than non-dysphoric participants
(3.3 vs. 5.2), #(91) = 6.48, p < 0.001. Participants’ ratings
of “current mood” using the same scale indicated that
dysphoric participants rated their current mood as signifi-
cantly more negative than non-dysphoric participants (3.7
vs. 5.1), 1(91) = 6.36, p < 0.001.

Materials

Fifteen word lists were created, each list consisting of 20
words. Participants studied these lists for the recognition
memory test. Each list consisted of strong semantic asso-
ciates of a word that was not itself presented in the list, but
was subsequently presented in the memory test (the non-
presented critical lure). For example, for the list eat, jam,
loaf, meal, wheat, sandwich, slice, butter, dough, grain,
jelly, milk, roll, wine, food, pastry, crust, yeast, flour, and
rye, the critical lure was bread.

There were five neutral word lists, and for each list there
was a critical lure strongly related to the words in the list.
For example, for the neutral list hill, valley, summit, gla-
cier, slope, climber, etc., the critical lure was mountain.
The neutral lists were modified versions of a subset of the
lists used by Roediger and McDermott (1995), with five
words added to each list to match the length of the com-
bined neutral-negative lists described below (e.g., for the
list butter, food, eat, sandwich, rye, jam, milk, flour, jelly,
dough, crust, slice, wine, loaf, and toast, the words meal,
wheat, grain, roll, and pastry were added; these additional
words were selected by collecting data from a group of 24
undergraduates, who were asked to provide as many words
as they could think of that were strongly related to the 15
words on each list). Similarly, there were five negative
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word lists, and for each list there was a critical lure strongly
related to the words in the list. For example, for the neg-
ative list hurt, pain, discomfort, misery, ache, concern, etc.,
the critical lure was distress. The words in the neutral and
negative lists were presented in a random order in order to
match the presentation procedure used for the combined
neutral-negative lists described below. The negative lists
were created by the authors by first generating lists of
words highly related to candidate critical lures and then
pruning these lists by collected semantic relatedness ratings
from undergraduates; pilot testing of lists was subsequently
undertaken to select the lists that elicited the highest levels
of false recognition. (The typical procedure for creating
DRM lists, using the backward association strength values
collected by Nelson et al. 1999, 2004, was not an option,
because most of the words in that corpus are non-emo-
tional, and thus there are not enough words to create lists of
emotional semantic associates.) The mean Kucera and
Francis (1967) normative frequency (per million words) of
the words on the neutral lists was 53.8 and for the negative
lists it was 28.1. Valence ratings for the words used in each
list were collected from a group of 22 undergraduate stu-
dents after the lists were created (none of these individuals
participated in the false memory task). The ratings were
collected online using the Survey Monkey website (Www.
surveymonkey.com). Each student rated each word on
scale from 1 (extremely negative) to 9 (extremely positive).
For the neutral lists the mean valence rating was 5.76 and
for the negative lists the mean was 2.54.

The remaining five lists consisted of 10 negative words
and 10 neutral words (referred to as the combined neutral-
negative lists, to distinguish them from the standard neutral
and negative DRM lists). The 10 negative words in each
list were strongly related to one critical lure and the 10
neutral words were strongly related to a different critical
lure. These lists were also created by the authors using the
procedures described above. For example, the words can-
cer, funeral, grief, and grave, were strongly related to the
critical lure dead, and the words cards, poker, board, and
gamble were strongly related to the critical lure game. To
quantify the strength of the semantic relations, semantic
relatedness ratings were collected from 28 undergraduate
students (none of whom participated in the false memory
task), who were asked to rate how strongly related each
critical lure was to its associated list using a 7-point scale
from O (not related) to 7 (very strongly related). The rating
task was completed online using the Survey Monkey
website (www.surveymonkey.com). For the lures related to
the neutral words in each list (e.g., game) the mean relat-
edness rating was 5.79, and for the lures related to the
negative words in each list (e.g., dead) the mean rating was
5.42. The mean Kucera and Francis (1967) normative
frequency of the neutral words was 74.7 and for the
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negative words it was 56.6. The mean valence ratings for
the neutral and negative words were 5.32 and 2.78,
respectively. The words in each list were presented in a
random order (a unique random sequence was generated
for each participant) so that the nature of the list would not
be obvious and to provide an opportunity for participants to
selectively attend to either the negative or neutral theme of
the list. For the recognition test both the lure related to the
negative words (dead) and the lure related to the neutral
words (game) was presented. We reasoned that if dysphoric
individuals are more likely to attend to the negative words
in these combined lists (due to an attentional bias for
negative information), then any group difference in false
memory would be more pronounced for the critical lures
related to the negative words.

Recognition Memory Test

The 80-item recognition memory test consisted of 40
studied words and 40 non-studied words. Of the 40 studied
words, 10 had been presented in the neutral word lists, 10
had been presented in the negative word lists, and 20 had
been presented in the combined lists of neutral and nega-
tive words. For the words that had been presented in the
combined lists, 10 were negative words (e.g., cancer) and
10 were neutral words (e.g., cards). The mean Kucera and
Francis (1967) normative frequency of the studied words
was 75.8.

Of the 40 non-studied words in the recognition test, 20
were critical lures. There were five lures related to the
words in the neutral lists (mountain, bread, window, girl,
doctor), five lures related to the words in the negative lists
(distress, negative, burn, harsh, fear), and ten lures related
to the words in the combined lists. For the lures related to
the words in the combined lists, half of the lures were
related to the negative words in these lists (dead, assault,
depressed, angry, gun) and the remainder were related to
the neutral words in these lists (electric, game, job, colour,
sour). The mean Kucera and Francis (1967) normative
frequencies of the four different types of lures were similar
and averaged 86.5 (range of 72.4-102.6). The mean
valence ratings of the neutral and negative lures were 5.23
and 2.47, respectively.

The remaining 20 non-studied words consisted of words
not strongly related to any of the 15 study lists (the non-
studied unrelated words). Half of these words were of
negative valence (e.g., destroy, lie, cult) and half were of
neutral valence (e.g., new, school, bird). These words were
used to assess participants’ response bias: their tendency to
“recognize” any non-studied word presented in the recog-
nition memory test (as described below, a “sure old”
response). The non-studied unrelated words had printed
frequencies (Kucera and Francis 1967) similar to the

studied words (M = 72.8). The mean valence ratings for the
neutral and negative words were 5.83 and 2.33, respec-
tively. Ratings of semantic relatedness were collected prior
to the study to ensure that the non-studied unrelated words
were unrelated to the study lists. The ratings were collected
from the same 28 undergraduate students described above,
who were asked to judge the extent to which each word was
related to each study list, using a 7-point scale from 0 (not
related) to 7 (very strongly related). As expected, related-
ness ratings for both the negative and neutral unrelated
words were quite low (1.7 and 1.9, respectively), which
confirmed that they were essentially unrelated to the study
lists and therefore unlikely to be falsely remembered as
having been a member of a study list.

Procedure

The study lists were presented auditorily because previous
research has shown that the highest false memory rates are
obtained when an auditory study presentation is paired with
a visual recognition memory test (e.g., Gallo et al. 2001).
Each of the study words was digitally recorded at
22,050 Hz (stereo) by a female speaker. Digital editing
software was used to remove noise from the recordings and
to ensure a uniform volume level. The 15 study lists were
created by grouping together the 20 audio files corre-
sponding to the 20 words in a list and playing them in a
random sequence (a different random sequence was gen-
erated for each participant). The silent interval between the
words in a list was 1.5 s.

The word lists were presented using a desktop micro-
computer programmed using the DMDX software package
(Forster and Forster 2003). Participants sat in front of the
computer and wore a set of stereo headphones. They were
told that they would hear 15 lists of 20 words each, each
list separated by 10 s of silence, and that they were to
carefully study each list for a recognition memory test. The
order in which the 15 lists were presented was randomized
separately for each participant. Participants began the
recognition memory test after a 15-min delay (during this
interval they listened to randomly chosen selections of
classical music from the CD “Piano Classics”, which was
not expected to alter mood or to interfere with the memory
test). They were seated at a desk in a different room and
given a sheet of paper listing the 40 studied words and the
40 non-studied words described previously (these words
were listed in a random order). For each word they were
asked to choose one of four response options (“sure old”,
“guess old”, “sure new”, or “guess new”) listed beside
each word (similar to the procedure used by Roediger and
McDermott 1995). This procedure provided information on
both the accuracy and the confidence of participants’

responses, unlike “yes” and “no” response options

t
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(Torrens et al. 2008, used “old” and “new” responses,
which is relatively common in the false memory literature).
Given that the option to guess was always available (a
“guess old” response), we intended that participants would
use the “sure old” response only when they were very
confident in their recollection, and the instructions made
this clear. The instructions were as follows: “If you are
certain the word is one you studied, choose ‘sure old’. If
you are not certain but guess the word is one you studied,
choose ‘guess old’. If you are certain you did not study the
word, choose ‘sure new’. If you are not certain but guess
that you did not study the word, choose ‘guess new’.
Remember that half of the words are words that you
studied and half are new words that you did not study.”
The experimenter ensured that the participant understood
the meanings of these response options before adminis-
tering the memory test. There was no time constraint for
completing the memory test.

Results

The percentage of “sure old”, “guess old”, “sure new”,
and “guess new” responses for the critical lures (false
recognitions) is shown in Table 1. The correct recognition
data is shown in Table 2.

False Recognition Data

The false recognition data were submitted to a 2 (Group:
dysphoric, non-dysphoric) x 2 (Lure Relation: negative
study words, neutral study words) x 2 (Study List Type:
standard, combined) mixed-model analysis of variance

Table 1 Percentage of “sure old”, “guess old”, “sure new”, and
“guess new” responses for critical lures (false recognitions)

Response Non-dysphoric group Dysphoric group
Neutral Negative Neutral Negative
lures lures lures lures

Standard study lists

Sure old 55.2 37.0 50.8 45.6
Guess old 14.2 31.9 10.8 23.9
Sure new 18.5 10.0 23.3 14.1
Guess new 11.9 20.9 15.0 16.2
Combined study lists
Sure old 44.7 37.9 429 51.2
Guess old 17.6 30.5 19.5 26.2
Sure new 16.9 9.6 21.6 11.6
Guess new 20.6 21.8 15.8 10.8

“Neutral lures” refers to the critical lures strongly related to the
neutral words in a study list. “Negative lures” refers to the critical
lures strongly related to the negative words in a study list

@ Springer

Table 2 Percentage of “sure old”, “guess old”, “sure new”, and
“guess new” responses for studied words (correct recognitions)

Response Non-dysphoric group Dysphoric group
Neutral Negative Neutral Negative
words words words words

Standard study lists

Sure old 55.3 41.1 56.9 50.4
Guess old 15.3 23.0 11.2 22.5
Sure new 15.9 17.1 17.9 12.0
Guess new 13.3 18.6 13.7 15.0

Combined study lists

Sure old 47.1 48.0 57.5 54.0
Guess old 23.6 24.8 21.6 17.1
Sure new 13.7 8.4 10.0 10.8
Guess new 15.5 18.6 10.8 17.9

(ANOVA). Lure Relation and Study List Type were
within-subjects factors. The analysis focused on the “sure
old” responses because these reflected confident recollec-
tions of the lures. As can been seen in Table 1, the false
memory procedure was successful, with the overall mean
percentage of “sure old” responses to lures being 45.7 %
(47.6 % for the dysphoric group and 43.7 % for the non-
dysphoric group, F' < 1). The overall false recognition rate
was similar to the overall correct recognition rate (see
Table 2), a common finding in studies using a recognition
memory test with the DRM paradigm (e.g., Roediger and
McDermott 1995).

In the analysis there was a main effect of Lure Relation,
F(1, 91) = 5.50, p <0.05, MSE = 389.5, partial 5°> =
0.06, with more false recognitions for lures related to
neutral study words (48.4 %) than for lures related to
negative study words (42.9 %). There was also an inter-
action between Lure Relation and Study List Type, F(1,
91) = 10.26, p < 0.01, MSE = 270.8, partial #° = 0.10.
False recognitions were most frequent for lures related to
the standard neutral word lists (53.0 %); false recognitions
for lures related to the other three study list types were less
frequent (41.3 % for lures related to the standard negative
word lists, and for the combined study lists 43.8 and
44.6 % for lures related to the neutral and negative words,
respectively). This outcome was not entirely unexpected
given that the standard neutral word lists produced high
levels of false recognition in previous studies (Roediger
and McDermott 1995) whereas the other lists were newly
created.

The most important result was the two-way interaction
between Group and Lure Relation, F(1, 91) = 9.08,
p < 0.01, MSE = 389.5, partial 172 = 0.10 (the three-way
interaction between Group, Lure Relation, and Study List
Type was not significant, F' < 1). This interaction occurred
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because the groups differed in their false recognitions for
lures related to negative word lists, but not for lures related
to neutral word lists; for the former, false recognitions were
significantly more frequent for dysphoric participants than
for non-dysphoric participants (48.4 vs. 37.5 %),
t(91) = 2.01, p < 0.05, whereas for the latter, the two
groups did not differ (46.8 vs. 50.0 %), #(91) = 0.55,
p > 0.10. These results are evidence of a mood congruent
false memory effect.” Although we predicted that the dif-
ference between the groups would be larger for the lures
related to the negative words on the combined neutral-
negative lists because of the potential for the dysphoric
participants to selectively attend to the negative words, the
group difference for the combined lists (51.2 vs. 37.9 %)
and the standard negative lists (45.6 vs. 37.0 %) was
similar (hence the absence of a three-way interaction). This
outcome suggests that dysphoric individuals did not attend
to the negative words in the combined lists any differently
than the negative words in the standard lists. However, as
will be discussed below, the interpretation of this outcome
is complicated by the fact that the group differences in
false recognition rates for both types of lists may not reflect
genuine differences in false memory.

Separate analyses of the “guess old”, “guess new”, and
“sure new” responses to lures were carried out and are
reported here for completeness. An analysis of the “guess
old” responses produced a main effect of Lure Relation,
F(1, 91)=56.43, p<0.001, MSE = 200.84, partial
n° = 0.38, with a higher percentage of “guess old”
responses to lures related to negative study words (28.1 %)
than to lures related to neutral study words (15.5 %). There
was no main effect of Group (F < 1), nor were there any
interactions with Group (all ps > 0.10). As a result, there
was no evidence that the dysphoric and non-dysphoric
groups differed in their use of the “guess old” response
category. An analysis of the “guess new” responses pro-
duced a significant interaction between Group and Study
List Type, F(1, 91) =4.45, p <0.05, MSE = 203.98,
partial #° = 0.05. For the standard study lists the dysphoric
and non-dysphoric groups did not differ in their “guess
new” responses to lures (15.6 vs. 16.4 %, respectively),
whereas for the combined study lists the non-dysphoric
participants had a higher percentage of “guess new”
responses (21.2 %) than the dysphoric participants
(13.3 %). The only other effect in the analysis of the
“guess new” data was the interaction between Group and
Lure Relation, which was not quite statistically significant,
F(1, 91)=3.65 p=0.06, MSE = 23642, partial
112 = 0.04. For lures related to neutral study words the two

2 Recall that Torrens et al. (2008) used a BDI cut-off score of 14 to
create their dysphoric group. When we analyzed the data using this
lower BDI cut-off score the results were essentially the same.

groups did not differ (15.4 % for the dysphoric participants
and 16.3 % for the non-dysphoric participants), whereas
for lures related to negative study words the dysphoric
participants made fewer “guess new” responses (13.4 %
for the dysphoric participants and 21.3 % for the non-
dysphoric participants). This outcome likely reflects the
dysphoric participants’ higher confidence in their (false)
recognition of lures related to negative words on the study
lists. Finally, for the “sure new” responses, the only sig-
nificant effect was the main effect of Lure Relation, F(1,
91) = 19.75, p < 0.001, MSE = 275.45, partial #° = 0.18.
There was a higher percentage of “sure new” responses for
lures related to neutral study words (20.1 %) than for lures
related to negative study words (11.3 %).

False Positive Recognitions for the Non-Studied
Unrelated Words

An analysis of the “sure old” responses for the non-studied
unrelated words was carried out to determine if the dys-
phoric and non-dysphoric participants differed in their
erroneous recognition of these words. Recall that half of
these words were of negative valence (e.g., destroy, lie,
cult) and the remainder were of neutral valence (e.g., new,
school, bird) and that none of these words were related to
the study lists. An analysis of these data revealed a sig-
nificant interaction between Group and Word Valence, F(1,
91) = 4.74, p < 0.05, MSE = 123.8, partial #° = 0.05.
For neutral non-studied unrelated words, the dysphoric and
non-dysphoric  participants did not differ (7.9 %,
SD = 13.5vs. 7.1 %, SD = 10.1), #(91) = 0.27, p > 0.10,
whereas for negative non-studied unrelated words the
dysphoric participants responded “sure old” significantly
more frequently than the non-dysphoric participants
(20.6 %, SD = 20.7 vs. 11.7 %, SD = 12.5), #(91) = 2.51,
p < 0.05. This outcome likely reflects a response bias and
makes it difficult to interpret the dysphoric participants’
more frequent false recognitions of lures related to the
negative word lists (i.e., whether their more frequent false
recognitions were due to a genuine enhancement of false
memory or to a tendency to respond “sure old” to any
negatively valenced word on the recognition memory test).

Adjusted False Recognition Data

The fact that dysphoric participants were more inclined to
respond “sure old” to non-studied negative unrelated
words suggests that their “sure old” responses to the lures
related to the negative word lists were inflated. This
observation is especially important because, as noted,
dysphoric participants had higher false recognition rates for
these lures; it is therefore possible that some or all of the
difference between the groups for these lures was due to
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dysphoric participants’ tendency to respond “sure old” to
any non-studied word of negative valence. To assess this
possibility, we performed an additional analysis of the lure
data to take into account individual differences in the
tendency to respond “sure old” to the non-studied unre-
lated words, using a standard procedure in the DRM lit-
erature to incorporate these false positive responses (e.g.,
Huff and Hutchinson 2011). For each participant, the per-
centage of “sure old” responses to lures related to the
negative word lists was adjusted by subtracting the per-
centage of “sure old” responses to negative non-studied
unrelated words. The same adjustment was made to the
lure data for the lures related to the neutral word lists and
the lures related to the combined neutral-negative word
lists. These adjustments to the false recognition data
compensated for differences among participants in their
tendency to respond “sure old” to any negative or neutral
non-studied word presented in the recognition memory test.

An analysis of the adjusted critical lure data revealed
both similarities and differences from the original analysis
of the lure data. Like the original analysis, there was a main
effect of Lure Relation, F(1, 91) = 22.16, p < 0.001,
MSE = 640.60, partial n° = 0.19, with a higher percentage
of false recognitions for lures related to neutral word lists
(40.8 %) than to negative word lists (26.7 %). There was
also an interaction between Lure Relation and Study List
Type, F(1, 91) = 10.26, p < 0.01, MSE = 270.82, partial
#? = 0.10. The nature of this interaction was the same as it
was in the original analysis, with the highest false recog-
nitions for the lures related to the standard neutral word
lists. The most important result was the absence of an
interaction between Group and Lure Valence (F < 1).
Recall that this interaction was statistically significant in
the original analysis and could be interpreted as a mood
congruent false memory effect: dysphoric participants had
a higher false recognition rate for lures related to negative
word lists (48.4 vs. 37.5 % for non-dysphoric participants)
but not for lures related to neutral word lists (46.8 vs.
50.0 %). In the analysis of the adjusted critical lure data
there was no hint of this interaction.” Dysphoric and non-
dysphoric participants had very similar false recognition
rates for lures related to negative word lists (27.8 vs.
25.7 %) and lures related to neutral words lists (38.9 vs.
42.8 %). This outcome implies that the mood congruent
false memory effect observed in the original analysis was

3 A statistical power analysis of the test of this interaction was
conducted using the effect size (partial #* = 0.10) of the Group x
Lure Relation interaction from the analysis of the unadjusted false
recognition data in the power calculation (an effect size of 0.33, and a
total sample size of 93). Using these parameters, achieved power was
calculated to be 89% (using the G*Power 3.1 software package; Faul
et al. 2007).
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artifactual and due to the dysphoric participants’ response
bias inflating their false recognitions.*

Correct Recognition Data

For completeness we also analyzed the correct recognition
data, which is shown in Table 2. Group differences in
correct recognition performance were assessed by analyz-
ing the “sure old” responses to studied words, using a 2
(Group: dysphoric, non-dysphoric) x 2 (Study Word
Valence: negative study words, neutral study words) x 2
(Study List Type: standard, combined) mixed-model
ANOVA. None of the interactions with Group were sta-
tistically significant (all ps > 0.10). Notably, there was no
evidence of a mood congruent memory effect: although
dysphoric participants had better memory for negative
words than non-dysphoric participants (52.2 vs. 44.6 %),
this was true for neutral words as well (57.2 vs. 51.2 %).
When the correct recognition data were adjusted in the
same manner as the false recognition data (by subtracting
the percentage of “sure old” responses to non-studied
unrelated words from the percentage of “sure old”
responses to studied words), these differences were
reduced further (49.3 vs. 44.0 % for neutral words and 31.6
vs. 32.8 % for negative words, for the dysphoric and non-
dysphoric participants, respectively).

As can be seen in Table 2, overall, negative words were
not correctly recognized (“sure old” responses) more often
than neutral words. Although this outcome might appear
unusual given that several laboratory studies have shown
that recognition of negative words is superior to recogni-
tion of neutral words in standard recognition memory tasks
(e.g., Ferré 2003; Kessinger and Corkin 2003; Ochsner
2000; Talmi and Moscovitch 2004), a recognition advan-
tage for negative words is not commonly observed in the
DRM paradigm (see Howe et al. 2010), and therefore our
results are consistent with previous research. Also consis-
tent with previous research is the finding that both true and
false recognition rates in our study were lower for the
negative DRM lists than the neutral DRM lists. A similar
finding was reported by Palmer and Dodson (2009). Using

4 An alternative analysis using an analysis of covariance (ANCOVA)
design led to the same conclusion. For this analysis, only the data for
the lures related to the negative word lists were analyzed, and false
positive responses to the negative non-studied unrelated words was
used as a covariate, which equated the participants in the dysphoric
and non-dysphoric groups on their tendency to respond “sure old” to
non-studied words of negative valence. In the analysis the covariate
was statistically significant, F(1, 90) = 17.23, p < 0.001,
MSE = 15505.48, partial ;12 = 0.16. As expected, false positive
responses to negative non-studied unrelated words were positively
correlated with false recognitions of lures related to negative word
lists. The test of the Group effect was not significant, F(1, 90) = 1.13,
p > 0.10, as the two groups did not differ in their false recognitions.
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arecall task, they concluded that their emotional DRM lists
suppressed both true and false memory, relative to their
neutral DRM lists (they used both positive and negative
DRM lists). The fact that we have observed a similar
pattern of results with a recognition task suggests that this
outcome reflects a fundamental difference in the way that
neutral and emotional material is processed in the DRM
paradigm (see Palmer and Dodson 2009, for a discussion).

Discussion

The purpose of this study was to determine if dysphoria is
associated with higher rates of false recognition for nega-
tive material. Although several studies have reported that
false memory for negative material is more pronounced in
depressed individuals (e.g., Howe and Malone 2011; Jo-
ormann et al. 2009; Moritz et al. 2005, 2008; Yeh and Hua
2009), the false memory phenomenon in dysphoric indi-
viduals has received little attention. Although there would
seem to be good reasons to expect that individuals with
sub-clinical levels of depression would also exhibit mood
congruent false memory, the one study that examined this
possibility reported equivalent false recognition of negative
words in their dysphoric and non-dysphoric groups (Tor-
rens et al. 2008).

In our study we found that dysphoric individuals were
more likely to falsely recognize critical lures related to the
negative words on DRM study lists, an outcome that could be
interpreted as a mood congruent false memory effect.
However, we also found that dysphoric individuals were
significantly more likely to “recognize” negatively-valen-
ced non-studied unrelated words, words that were not pre-
sented during study and were not related to any of the DRM
study lists. This result indicated that dysphoric individuals
were more liberal in responding “sure old” to negatively
valenced words, a tendency that likely inflated their false
recognitions of the lures related to the negative word lists
(because these lures were also negatively valenced). We
suspected that this response bias could have been responsible
for the dysphoric individuals’ higher rates of false recogni-
tion we observed, and the results of our analysis of the
adjusted critical lure data were consistent with this inter-
pretation: when we compensated for differences among
participants in their tendency to respond “sure old” to neg-
atively-valenced non-studied unrelated words, the difference
between the dysphoric and non-dysphoric groups was
eliminated. Thus, although dysphoric individuals exhibited
higher rates of false recognition for negative material, our
analyses indicated that this difference did not reflect a gen-
uine difference in the false memory phenomenon.

Our results are consistent with those of Torrens et al.
(2008), to our knowledge the only other investigators to

examine false memory in dysphoric individuals. Although
we used different stimuli and different procedures (and a
higher BDI cut-off score for the dysphoric group), like
Torrens et al., we conclude that dysphoric individuals are
no more susceptible to false memories for negative mate-
rial than non-dysphoric individuals. The key question for
depression researchers is why there is a mood congruent
false memory effect for depressed individuals (Howe and
Malone 2011; Joormann et al. 2009; Moritz et al. 2005,
2008; Yeh and Hua 2009) but not for dysphoric individuals
(assuming that our results and those of Torrens et al.
accurately assess the false memory phenomenon in dys-
phoric individuals). One possibility is that mood congruent
false memory, like mood congruent true memory, is pro-
nounced only in more severely depressed individuals. For
example, many studies have shown that depressed indi-
viduals recall more negative words than positive words (the
opposite of non-depressed individuals), whereas dysphoric
participants often exhibit an ‘‘even-handedness’’ in their
recollection, remembering positive and negative words
equally well (e.g., Matt et al. 1992; Williams et al. 1997).
A similar principle may be applicable to false memory,
with a mood congruency effect present only in more severe
depression. Researchers have documented similar differ-
ences between dysphoric and depressed individuals’ in
their memory and cognition; for example, whereas execu-
tive control deficits are consistently observed in severely
depressed individuals, individuals with mild to moderate
depression often exhibit little or no impairment (Grant
et al. 2001; McDermott and Ebmeier 2009). Similarly,
McKendree-Smith and Scogin (2000) reported that a neg-
ative interpretive bias was present only in their group of
moderately/severely depressed individuals and not in their
groups of mildly depressed and non-depressed individuals
(see also Bisson and Sears 2007). Recent studies that have
examined attention to emotional information using eye
gaze tracking have shown that depressed and dysphoric
individuals exhibit different patterns of attention to positive
and negative images, and that only clinically depressed
individuals attend to negative images more than non-
depressed individuals (e.g., Eizenman et al. 2003; Kellough
et al. 2008; Leyman et al. 2011; Sears et al. 2010).

The discrepancy in the findings of the false memory
studies examining individuals with subclinical versus
clinical depressive symptoms does raise important ques-
tions about whether the mood congruent false memory
effect is related to variables such as affective states,
symptoms of depression beyond mood, correlates of
depression such as negative cognitive style and rumination,
attentional biases, and duration of mood states. A better
understanding of mood congruent false memory in
depression and dysphoria will be possible when researchers
explore these possibilities in future studies. Direct
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comparisons between depressed and dysphoric individuals
in the same study, using identical materials, would be ideal.
Another consideration for future research is the possi-
bility that depressed and dysphoric individuals differ from
non-dysphoric individuals in their subjective experiences
when recollecting negatively valenced lures during a rec-
ognition memory test, which influences the confidence of
their recognition responses (e.g., “sure old” vs. “guess
old”).> For negatively valenced lures, depressed and dys-
phoric individuals may experience a heightened sense of
familiarity due to their personal associations with negative
material, resulting in greater confidence that a lure was
studied and a greater inclination to respond “sure old”.
Non-dysphoric individuals may not experience the same
sense of familiarity and would therefore be less inclined to
respond “sure old” and more inclined to respond “guess
old” to the same lures, even though their actual recollec-
tion may be no different. This type of bias to respond “sure
old” would produce the general pattern of data we have
observed in our study, with dysphoric participants
responding “sure old” to lures related to negative word
lists more often than non-dysphoric participants, and non-
dysphoric participants responding “guess old” to the same
lures more often that dysphoric participants (Table 1). A
study by Sharot et al. (2004) is informative in this respect.
Sharot et al. tested participants’ true recognition memory
for negative and neutral images using the remember/know
paradigm (Tulving 1985; Yonelinas 2002); participants
responded “remember” when they had a conscious recol-
lection of an image and “know” when the image was
familiar but was not consciously recollected. They found
that negative images received more “remember” responses
than “know” responses, whereas for neutral images this
was not the case. (Interestingly, although there was an
enhanced sense of remembering for the negative images,
there was no difference in memory accuracy: negative
images were not correctly recognized more often than
neutral images.) These results suggest that the remember/
know paradigm could provide additional insights into
mood congruent false recognition memory in depressed
and dysphoric individuals. Depressed, dysphoric, and non-
dysphoric individuals may differ in their phenomenological
experiences when recollecting negative material, and dis-
tinguishing between recognition-based (“remember”) and
familiarity-based (“know”) responses when evaluating
false memory would provide an alternative method to test
for group differences in mood congruent false memory.
We should point out that one limitation of our study is
that memory was tested soon after the words were studied
and within the same experimental session. Researchers
have shown that false memories can persist for weeks (e.g.,

> We thank an anonymous reviewer for suggesting this possibility.
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Seamon et al. 2002; Thapar and McDermott 2001; Toglia
et al. 1999). Although previous studies with depressed and
dysphoric individuals have not looked for group differ-
ences in false memory after extended delays, it is con-
ceivable that mood congruent false memory is more
pronounced in these situations. Especially relevant to this
possibility is a recent study by Howe et al. (2010). Using
the DRM paradigm, Howe et al. had participants study lists
of neutral and negative words and tested their false rec-
ognition of critical lures either immediately or after a
1-week delay. They reported that the false recognition rate
for lures related to the neutral study lists was largely
unchanged over the 1-week interval, whereas the false
recognition rate for lures related to the negative study lists
increased over the 1-week interval. Thus, false memories
for both neutral and negative material persisted for at least
7 days, but only false memories for negative material
increased between the immediate and delayed recognition
tests. The implication for the present study is that it is
possible that a genuine mood congruent false memory
effect could be observed in dysphoric individuals when
memory is tested days rather than minutes following study.
Moreover, depression and dysphoria-related differences in
long-term false memories for negative material would
seem to have more relevance for cognitive theories of
depression that emphasize the role that negative cognitions
and memories play in the recurrence and maintenance of
depression (Gotlib and Joormann 2010).

Conclusions

In the present study we found that although dysphoric
individuals exhibited higher rates of false recognition for
negative material, additional analyses revealed that this
difference could be explained by a response bias that
inflated their recognition responses to studied and non-
studied negatively valenced words. Our results suggest that
mood congruent effects on false memory in dysphoric
individuals may be as elusive as mood congruent effects on
true memory. However, several directions for future
research appear promising, including comparing depressed
and dysphoric individuals’ mood congruent true and false
memory in the same study using both immediate and
delayed recognition tests that distinguish between recog-
nition-based and familiarity-based responses.
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