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EFFECTS OF DEPRESSIVE DISORDER ON FALSE MEMORY
FOR EMOTIONAL INFORMATION

Zai-Ting Yeh, Ph.D.,1 and Mau-Sun Hua, Ph.D.2�

Background: This study explored with a false memory paradigm whether (1)
depressed patients revealed more false memories and (2) whether more negative
false than positive false recognition existed in subjects with depressive disorders.
Methods: Thirty-two patients suffering from a major depressive episode
(DSM-IV criteria), and 30 age- and education-matched normal control subjects
participated in this study. After the presentation of a list of positive, negative,
and neutral association items in the learning phase, subjects were asked to give a
yes/no response in the recognition phase. They were also asked to rate 81
recognition items with emotional valence scores. Results: The results revealed
more negative false memories in the clinical depression group than in the
normal control group; however, we did not find more negative false memories
than positive ones in patients. When compared with the normal group, a more
conservative response criterion for positive items was evident in patient groups.
It was also found that when compared with the normal group, the subjects in the
depression group perceived the positive items as less positive. Conclusions: On
the basis of present results, it is suggested that depressed subjects judged the
emotional information with criteria different from normal individuals, and
patients’ emotional memory intensity is attenuated by their mood. Depression
and Anxiety 26 : 456–463, 2009. rr 2009 Wiley-Liss, Inc.

Key words: depressive disorder; false memory; mood-congruence memory bias;
emotional information

INTRODUCTION
In the study of the relationship between emotion and
memory, past research[1–4] has shown that depressed
people have a memory bias for emotional information.
The main theoretical framework regarding such a bias
is mood-congruent memory (MCM)[5–7], which is
defined as the tendency to recall information that is
conceptually congruent with one’s mood. According to
this model, subjects with depression will exhibit a
pronounced bias and thus recognize negative valence
materials more efficiently than positive or neutral ones.

The MCM bias provides a cognitive framework for
explaining the emergence and maintenance of depres-
sion.[8] An interesting question is whether depressed
people also show an increase in the number of mood-
congruent false recognitions; that is, a patient may
report that he or she remembers something that did
not actually happen. Previous studies used veridical
memory measurements to explore MCM bias. This

study suggests that the way that memory impacts
cognitive function may not always be truthful. Many of
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the well-documented negative thinking biases in
affective disorders are supported through cognitive
distortions. Examples of such mechanisms are over-
generalization[9,10] and rumination.[11–14] Overgenera-
lization could be seen as the result of a depressed
person’s unjustified generalizations on the basis of a
single incident leading to inaccurate conclusions when
they retrieve memories.[15] It has been found that
overgeneralization of negative events predicts more
subsequent symptoms of depressed individuals[9,10]

The second phenomenon, rumination, is defined as
‘‘repetitive behaviors and thoughts that focus one’s
attention on one’s depressive symptoms and on the
implications of these symptoms’’.[16] Studies with
depressed patients suggest that rumination reduces
the specificity of memories[17] and thus enhances the
probability of false memories. The cognitive styles of
overgeneralization and rumination could make un-
truthful memories more accessible for recollection;
thus, more false recognition would be expected.

There has been a great deal of interest in false
memories because false memory studies provide a
research mechanism by which one can distinguish
interpretive memories and what actually happened in
the real world.[18] Studies on some clinical cases, such
as schizophrenia,[19] amnesia,[20] Alzheimer demen-
tia,[21,22] as well as normal adults[23] and aging[24] have
used the false memory paradigm to investigate memory
system function. The most commonly used false
recognition task is the Deese–Roediger McDermott
(DRM) paradigm.[25,26] In the typical procedure, lists
of semantic related items are presented to subjects (for
example: bed, rest, awake, tired, dream, wake, night,
blanket, and doze). After the presentation of a series of
such lists, they are asked to give a yes/no response in
the later recognition test, which includes one non-
presented but semantically converging of the so-called
critical lure or false target (for example, Sleep).[26] found
that healthy subjects had a high proportion of ‘‘yes’’
responses to false targets in a later recognition trial.

In this study, we employed a total of 27 lists including
positive, negative, and neutral emotional valences (all
were matched with word frequency and association
strength) to explore false memories in patients with
depression disorders. Subjects were instructed to memor-
ize lists of words in the learning phase and in the later
recognition phase they were asked to judge whether they
saw the items before. False memory was scored on
whether subjects said ‘‘yes’’ to items that did not appear in
the learning phase. Furthermore, in accordance with the
signal detection theory of recognition memory measure-

ment,[27] we also investigated the differences between
depression and normal control groups in the memory
discrimination ability (the ability to judge the items were
new or old ones in the recognition phase) and response
criterion index.

In summary, based on the cognitive distortion of
depression, it was predicted that more false memories
would be recorded in patients with depression disorders
than in a normal control group. The second aim was to
examine whether the depressed patients indeed activate
negative association memories, as MCM suggests. If this
is the case, it was expected that the negative false
memories outnumber the positive ones in patients with
depression. Third, we also hypothesized that memory
discrimination is impaired for negative than for positive
items in the depression groups. And fourth, a more liberal
response criterion for negative items than for positive
ones in the depression groups was expected in this study.

METHODS

PARTICIPANTS

Two groups of subjects were recruited in this study: clinically
depressed patients (N 5 32) and nondepressed controls (N 5 30). All
depressed outpatients were diagnosed according to the DSM-IV
criteria by trained psychiatrists using the MINI psychopathological
interview.[28] The patients did not have any psychotic, neurological
disorders, manic or hypomanic episodes, or substance abuse
problems. The Beck Depression Inventory (BDI) was administered
after the experiment. There were eight males and 24 females
(BDI 5 24.774.6) with a mean age of 31.6 years and a mean of
13.9 years of education.

Nondepressed controls (BDI 5 6.873.9) were recruited from
among employees of the Mackay Memorial Hospital and matched
for sex (eight males and 22 females), age (mean 5 32.1), and education
(mean 5 14.5). Healthy participants were also screened for psycho-
pathological disturbances or substance abuse using the MINI
interview,[28] BDI assessment was also carried out after the
experiment. They were all free of any medication and had no history
of drug abuse, psychiatric illness, neurological disease, or major
physical illness. Table 1 shows the demographic and clinical data of
depression and normal healthy control groups.

Ethical approval for the study was given by the Research Ethics
Committee at the Mackay Memorial Hospital, and all subjects signed
informed consent forms before their participation.

MATERIALS

STIMULUS WORDS

The free association norm of 1,200 Chinese words from[29] was
used to construct 27 lists of semantically related items. Each list
consisted of 13 association items (such as fulfillment, happiness, family,

TABLE 1. Demographic and clinical data of the depression and control groups

Age (years) Gender (M:F) Education (years) BDI Illness duration (years)

Depression (N 5 32), Mean (SD) 31.6 (6.5) 8:24 13.9 (2.8) 24.7 (4.6) 9.8 (3.2)
Control (N 5 30), Mean (SD) 32.1 (7.2) 8:22 14.5 (3.5) 6.8 (3.9) —

M, male; F, female; BDI, Beck Depression Intervention.
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marriage, value, life, smile, couple, warmth, love, heart, and riches), which
converged into one critical lure or false target word (such as welfare).
The data of the critical lures’ emotional value scores also came from
the free association norm of.[29] Scores of 13 to 11 represent very
positive to slightly positive emotional values, a score of 0 represents
no emotional value, and scores of �3 to �1 represent very negative to
slightly negative emotional values, respectively. The 27 critical lures
consisted of nine positive words with emotional values above 11.5
(art, reward, satiation, passion, respect, braveness, welfare, romantic, and
tenderness), nine negative words with emotional values below �1.5
(typhoon, censure, sufferance, violence, pollution, annoyance, suicide,
destruction, and deterioration), and nine neutral words (glasses, tourist,
spread, road, category, business owner, revolve, cost, railway) with
emotional values near zero.

All of the 351 items were two-character phrases written in Chinese.
There were no significant differences between any two lists in the
frequency of occurrence in common Chinese usage [F(2, 24) 5 0.21,
P 5.816].[30]

The association strength between critical lures to items (forward
association strength): the free association frequency from the free
association norm was the index of association strength. For example,
when presented with ‘romantic’, as a critical lure, 25 of 200 people would
associate it with ‘lover’ (positive list); when presented ‘typhoon’, 26 of 200
people would associate it with ‘disaster’ (negative list). Those 12
association items were ordered by association strength to critical lure.
Romantic (the critical lure) had the stronger association to lover (25) than
candle (20), rose (12), and so on. The means of association strength are a
total sum of the association strength of those 12 items divided by 12,
which was calculated for each list separately. Nine positive lists (mean of
association strength 5 8.05), nine negative lists (mean of association
frequency 5 7.79), and nine neutral lists (mean of association fre-
quency 5 9.11) were chosen according to their equalization of the
association strength of each list [F(2, 24) 5 1.87, P 5.176], (please see
the Appendix). Thus, there was no difference between positive words
associated with their critical lures and negative words associated with
their critical lures.

To ensure that the 27 lists of items (351 items in total) we chose had
different emotional valences; in a preliminary study we asked other
normal subjects to rate those 12 association items in terms of
emotional valence. They were instructed to give each item a score of
13 to 11 to represent very positive to slightly positive emotional
values, a score of 0 if they perceived no emotional value, and scores of
�3 to �1 to represent very negative to slightly negative emotional
values, respectively. The results showed that there were significant
differences between positive, negative, and neutral item words
[t(49) 5 28.87, P 5.000; t(49) 5 15.71 P 5.000; t(49) 5�20.91
P 5.000, respectively]. Table 2 presents the data of comparisons
between positive, negative, and neutral lists on the word frequency,
association strengths, and emotional valences.

The 27 lists were divided into three sets (sets A, B, and C) for the
purpose of counterbalancing. One third of the participants used the
AB-C form (sets A and B were presented to the subjects in the
learning phase, and the other set, Set C, was used for unrelated items
in the recognition phase); one third of the participants used the BC-A

form; and the remaining third of the participants used the CA-B
form. Each set included three positive, three negative, and three
neutral critical lures. The 27 critical lures (in Chinese) in the
experiment and their emotional valences, word frequency, and
association strengths are presented in the Appendix. The subjects
were asked to rate the items for emotional valence only after they
completed the learning and recognition tasks.

LEARNING MATERIALS

Each list contained 13 items: 12 items (true targets) were presented
in order of decreasing associative strength to the nonpresented
critical lure item (false target: the 13th item). Eighteen lists of items
were presented to the subjects in the learning phase, and the other
nine lists (including three positive, three negative, and three neutral
lists) were used for unrelated items in the recognition phase. The
rationale was that if the subjects had a tendency to answer ‘‘old’’, then
the unrelated items would reflect this in the high proportion of ‘‘old’’
responses.[31] Thus, the corrected proportions are equal to the related
items minus the unrelated items.[32]

RECOGNITION MATERIALS

The recognition test contained 81 items: 36 studied items or true
targets (drawn from the 1st and 7th positions of each of the 18 studied
lists) including 12 positive, 12 negative, and 12 neutral items; 18 new
unrelated items or true target controls including six positive, six negative,
and six neutral items (drawn from the 1st and 7th positions of each of
the nine unstudied lists); 18 critical lures or false targets, which were
semantically related to the items in each of the 18 studies lists, also
including six positive, six negative and six neutral items; and nine new
unrelated lures or false target controls (the critical lures for each of the nine
unstudied lists).

PROCEDURE

Subjects were tested individually and were told that they were
participating in a study of memory. They were to pay attention to the
items that they would see because their memory of these items would
be tested later. During the learning phase, each study item was
presented visually for 1,700 ms on the computer screen. A blank
screen lasting 1,500 ms separated each study item from the next. The
18 lists were presented randomly, but followed the order of positive,
neutral, and negative with different lists. After the learning phase, the
subjects completed simple mathematics problems 10 mi before
receiving the recognition test.

For the recognition phase, each of the 81 items was presented
visually on the screen for 1,700 ms, with the response options ‘‘old’’
and ‘‘new’’ on the keyboard. After each response, the screen cleared
and was followed by a 1,500 ms delay before the presentation of the
next test item.

Finally, we asked the subjects to give those 81 items a score of 13
to 11 to represent very positive to slightly positive emotional values,
a score of 0 if they perceived no emotional value, and scores of �3 to

TABLE 2. The comparison between positive, negative, and neutral lists on the word frequency, association strength and
emotional valences

Positive lists Negative lists Neutral lists F-value

Word frequency 89.88 (99.24) 83.77 (54.84) 69.11 (46.67) 0.21 (P 5.816)
Association strengths, Mean (SD) 8.05 (1.70) 7.79 (1.48) 9.11 (1.37) 1.87 (P 5.176)
Emotional valences (critical lure only), Mean (SD) 2.16 (0.15) �2.03 (0.29) 0.13 (0.13) 950.37 (P 5.000)
Emotional valences (12 association items), Mean (SD) 1.51 (0.48) �1.26 (0.37) 0.32 (0.23) 122.43 (P 5.000)
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�1 to represent very negative to slightly negative emotional values,
respectively. Subsequently, BDI was administered and they were
thanked for their participation.

RESULTS

TRUE AND FALSE MEMORY

Table 3 displays the percentage of responses of ‘‘old’’
to the true and false targets in positive, negative, and
neutral words, including uncorrected and corrected
scores during the recognition procedure.

The raw data (i.e., uncorrected scores of true and
false targets, as well as true and false target controls)
were analyzed by a 2� 3 (groups� emotional valence)
repeated measures analysis of variance (ANOVA).
There was no significant effect between control and
depression groups [F(1, 60) 5 2.26, P 5.11, for true
targets; F(1, 60) 5 0.17, P 5.68, for false targets].
Likewise, neither interaction effect between group
and valence was found [F(2,120) 5 0.81, P 5.45, for
true targets; F(2,120) 5 1.70, P 5.19, for false targets].
However, a significant main effect was noted for
valence [F(2,120) 5 14.49, Po.00, for true targets;
F(2,120) 5 5.84, P 5.004, for false targets]. Results of
the simple main effect indicated that positive valence
items were more significantly recognized than neutral
ones for both true and false target scores. The similar
analyses were made for true target control and false
target control scores. Only a significant effect between
valences was observed in false control targets
[F(2,120) 5 15.27, Po.00]. The simple main effect
indicated more false alarm of positive items
(Mean 5 0.37) than of negative ones, and more false
alarm of negative items (Mean 5 0.24) than of neutral
ones (Mean 5 0.12).

Meanwhile, we also analyzed corrected data of true
and false target scores as shown in the conventional
literature of the DRM paradigm task. The purpose of
the corrective procedure was to eliminate differences in
the subjects’ criteria in judging whether an item was
‘‘old’’ or ‘‘new’’; we used unrelated items as the index to
correct the proportions.[31,32] As previously mentioned,

the corrected scores are equal to the related items
minus the unrelated items, that is, the corrected true
recognition scores are equal to the true target scores
minus the true target control scores (unrelated items),
and corrected false recognition scores are equal to the
false target scores minus the false target control scores
(unrelated critical lures).

The data were then analyzed for depressive disorder
and control subjects by a 2� 3 (groups� emotional
valence) repeated measures ANOVA. As for the true
recognition scores, no interaction between group and
valence was found [F(2,120) 5 1.08, P 5.52]. No main
effect between the depression and normal group was
found [F(1, 60) 5 2.52, P 5.12]. A significant main
effect was found for valence [F(2,120) 5 3.22, P 5.03].
Results of the simple main effect indicated that positive
valence items were recognized more significantly than
neutral ones in the normal group [F(2, 58) 5 3.41,
P 5.04]. No simple main effect in the depression group
was found [F(2, 62) 5 1.65, P 5.20].

As for the false recognition scores, no interaction
among group and valence was found [F(2,120) 5 1.22,
P 5.65]. A significant main effect was found for a group
[F(1, 60) 5 4.12, P 5.02], in that the depression group
recognized more false targets than the control group. A
significant main effect was also found for valence
[F(2,120) 5 4.96, P 5.01]. Results of the simple main
effect indicated that positive and negative valence items
were recognized significantly less than neutral ones in the
normal group [F(2,58) 5 5.22, P 5.01). No simple main
effect in the depression group was found [F(2, 62) 5 1.02,
P 5.41]. When compared to the normal group, the
depression group showed a greater tendency to judge the
emotional (positive and negative) items as ‘‘old’’ than
neutral items. That is, subjects with depressive disorders
more often incorrectly claimed that they had seen the
emotional items than the control group did.

MEMORY DISCRIMINATION AND
RESPONSE CRITERION

To compare memory performance in the depression
and control groups, the data were calculated,

TABLE 3. Percentage of items judged ‘‘old’’ in the true and false recognition of the depression and control groups

Uncorrected Corrected

True target False target True target control False target control True target False target

Depression
Positive 0.68 0.54 0.28 0.30 0.40 0.23
Negative 0.68 0.49 0.28 0.24 0.40 0.25
Neutral 0.54 0.42 0.24 0.09 0.30 0.33

Control
Positive 0.72 0.56 0.23 0.44 0.50 0.12
Negative 0.77 0.38 0.31 0.24 0.45 0.15
Neutral 0.65 0.43 0.24 0.15 0.41 0.28

True target, association items in each studied list; False target, the nonpresented critical lure. True target control (unrelated items), association
items in each unstudied list; False target control (unrelated lures), the nonpresented critical lure in each unstudied list.
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d0, a measure of memory discrimination (for false
target, d0 indicates false recognition susceptibility), and
C, a measure of response criterion.[27] The values of d0

and C across the depression and control groups are
displayed in Table 4. A higher d0 score indicates a
greater ability to discriminate on the part of the
subjects. For the C score, a zero value indicates a
neutral criterion; a positive value indicates a conserva-
tive criterion; and a negative value indicates a liberal
criterion.[27]

The data were then analyzed for depressive disorder
and control subjects by a 2� 3 (groups� emotional
valences) repeated measures ANOVA. Table 4 displays
the result for true targets scores. The memory
discrimination (d0) score served as the dependent
variable. There is a significant difference between
groups [F(1, 60) 5 4.36, P 5.02], indicating that the
depression group had the less memory discrimination
than the control group. No other significant was found
[F(2,120) 5 0.38, P 5.69, for interaction between
group and emotional valence; F(2, 120) 5 0.49,
P 5.62, for emotional valence]. The same analysis
was done for C scores. An interaction effect among
groups and valence was found [F(2,120) 5 4.72,
P 5.01]. Results of the simple main effect indicated
that when compared with normal subjects
(Mean 5 0.13), depression patients (Mean 5 0.44)
judged the positive items with more conservative
criterion [t(1, 60) 5 3.18, P 5.01]. No significant was
found in the negative items lists between groups [t(1,
60) 5 1.81, P 5.11].

EMOTIONAL INTENSITY

The emotional intensity scores of the 81 recognition
items across the depression and control groups are
displayed in Table 5. The data were subjected to a 2

(Group)� 3 (Emotional valence) way mixed ANOVA.
The emotional intensity score served as the dependent
variable.

For true targets, an interaction effect among groups
and valence was found [F(2,120) 5 3.85, P 5.03].
Results of the simple main effect indicated that
emotional valences were significantly different in both
groups [F(2, 60) 5 112.98, P 5.000, for the normal
group; F(2, 60 5 20.00, P 5.000, for the depression
group]. When compared with the normal group
(Mean 5 1.63), the depression group perceived the
positive items as having less positive intensity
(Mean 5 1.00) [t(1, 60) 5 2.67, P 5.01].

For false targets, an interaction effect among groups
and valence was also found [F(2,120) 5 5.70, P 5.005].
Results of the simple main effect indicated that
emotional valences were significantly different in both
groups [F(2, 60 5 162.59, P 5.000, for normal group;
F(2, 60 5 28.36, P 5.000, for depression group]. Once
again, when compared with normal group
(Mean 5 1.94), the depression group perceived positive
items with less positive emotional intensity
(Mean 5 1.13) [t(1, 60) 5 3.14, P 5.003].

DISCUSSION
On the basis of conventional data analyses for the

DRM paradigm task (i.e., using corrected false memory
scores for data analyses), the results revealed that our
subjects with depression disorder had more negative
and positive false memories than their healthy controls.
This study thus partially supports the first hypothesis;
subjects with depression disorder had more false
memories than healthy controls. This was not a result
of poor veridical memory performances of depressed
patients, for our data showed that there was no
difference in true target scores between the depressed
and normal groups. The second aim was to examine
whether depressed patients indeed activate negative
association memories, as MCM suggests. The results
showed that there was no interaction effect among
groups and emotional valence. There were no response
differences between patients with depression disorders

TABLE 4. Memory discrimination index (d0) and
response criterion (C) in the depression and control
groups for true target

Discrimination index (d0) Response criterion (C)

Depression
Positive 1.51 0.44
Negative 1.38 0.18
Neutral 1.56 0.31

Control
Positive 2.21 0.13
Negative 1.81 0.25
Neutral 1.79 0.34

1. d0 and C are measures of accuracy and bias from signal detection
theory.[27]

2. A higher d0 score indicates a greater ability to discriminate.
3. For the C score, a zero value indicates a neutral criterion; a positive
value indicates a conservative criterion; and a negative value indicates
a liberal criterion.

TABLE 5. Emotional valences of 81 recognition items
in the depression and control groups

True target False target

Depression
Positive 1.00 1.13
Negative �1.02 �1.60
Neutral 0.42 �0.18

Control
Positive 1.63 1.94
Negative �1.26 �2.05
Neutral 0.20 0.13
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and healthy controls among positive, negative, and
neutral lists. Thus, we failed to demonstrate the
presence of the MCM bias in the false memory
paradigm.

We found that depressed subjects had more false
memories than control subjects; they often incorrectly
claimed that they had seen the critical lures regardless
of the emotional valences of the list materials. This
partially supports that the cognitive styles of over-
generalization and rumination in depression could
make negative false memory more accessible than
veridical memory.

There are some theories that attempt to explain
false memory. Underwood[33] explained such a robust
phenomenon with the implicit associative response;
that is, when subjects encode serial lists of associated
words in the learning phase, they think of semantic
connections to those words. In the recognition phase,
the subjects activate representations for related
critical lures (false targets) because those words are
the highest semantic associates of the list items.[33,34]

The source monitoring framework focuses on the
processes by which people differentiate between
memories of actual and imagined experiences.[35]

According to the source monitoring framework,
false memory phenomena arise when thoughts, images,
and feelings from one source are attributed to another
erroneous source. Another theory is known as the
fuzzy trace theory,[36,37] which maintains that people
develop two kinds of memory ‘‘trace’’: verbatim traces,
which record surface-level sensory aspects of experi-
ence, and gist traces, which record more abstract or
general glosses of input, semantic meanings, inter-
pretations, and elaborations of experience. False
recognitions are explained as follows: at recall, subjects
activate the general gist of their memory for the list.[37]

Our results show more false memory in subjects with
depressive disorders than in normal subjects. Accord-
ing to these theories, associated items may have
activated more false conceptual targets (or gist traces)
and reduced the monitoring ability of subjects with
depressive disorders.

It is suggested that overgeneralization and rumina-
tion cognitive styles partially play a role in the
activation of abstract semantic meanings and false
interpretations in the recognition stage. This
familiarity or gist-based recognition style may distort
what depressed patients remember and generate
incorrect inferences about their current and future
situations.[38]

MCM bias was proposed as a possibly important
maintenance mechanism in depression.[8] However, we
did not find this form of memory bias in the clinically
depressed subjects, neither in the true nor in the false
recognition responses. Indeed, studies on MCM bias
with different tasks have produced mixed findings. In
early discussions,[39] explained that depression is
characterized by a negative bias in elaborative processes
in memory, which require effortful and attention

control (e.g., explicit memory tasks), but not in
activation processes, which are automatic and outside
awareness (e.g., implicit memory tasks). Results that
fail to support MCM bias in implicit memory have
been found in recent studies.[1,40–45] argued that it
might be due to the different perceptual and conceptual
processing in the encoding stage of implicit memory. It
is possible that the material items used in this study
were context free (two words), which could not fully
activate mood-congruent effects. Procedures providing
context, such as autobiographical memories involving
self-referent information may be more useful in this
regard.[39,46,47]

It was noted that the control group had more scores
of false target control (the lures of unrelated lists) in the
positive lists (0.44) than in the depression group
(Table 3). This reduces the corrected scores of false
target (0.12) in the normal group. As the unrelated lists
were not presented to the subjects, it could not activate
the positive critical lures. Thus, the scores did not
reflect the conventional definition of false memory in
the DRM paradigm. Normal subjects had a tendency to
say ‘‘yes’’ to positive unrelated lures, although it does
not have the semantic meanings to the previous
memory items. Similar results came from some studies,
which found that normal subjects recall more positive
items than negative items.[46,48] explained the reason
why normal people always claim that they are happy.
However, it needs more research to explore this issue.

We did not find any memory discrimination differ-
ences between the normal and depression group.
However, the results of this study indicate a difference
in judgment criteria of emotional lists between the
depressed and control group, as Table 4 shows. When
compared with the normal group, the depression group
had more conservative criteria in the positive lists. It
was found that depression subjects had more con-
servative criteria when they judged the positive true
targets (i.e., I don’t think that I have seen this positive
item before even though it is familiar to me), whereas
the normal subjects did not show this judgment
pattern. The difference criteria suggest that the
depressed subjects distorted the positive information
when making a judgment; meanwhile, they treated
positive information with stricter criterion than normal
subjects.

When compared with the normal group, the depres-
sion group perceived positive items as having less
positive intensity. It seems that the positive information
did not reflect ‘‘a truly positive item’’ for subjects with
depressive disorders. This phenomenon could be
explained by the tripartite model of depression,[49]

which suggests that a ‘‘low positive effect’’ is character-
ized by a cluster of symptoms relatively specific to
depression, such as anhedonia, lack of energy, and
disinterest. Thus, memories about positive information
no longer have positive connotations for depressed
individuals. The MCM bias supposes that emotional
memory retrieval is affected by a subject’s mood;
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however, the present results suggest that emotional
memory intensity is attenuated by a subject’s
mood.[46,48] proposed the difference in emotional
intensity between normal and depressed subjects with
the ‘‘faded affect bias’’. They investigated positive and

negative emotional memory in depressed subjects who
recalled six emotionally intense memories from their
lives and provided a series of ratings for each event; as
time passed, the unpleasant emotions faded more than
the pleasant emotions in the normal group. However,
the unpleasant emotional memory did not fade in
depressed subjects.

In conclusion, based on the corrected scores in DRM
paradigm, we found more false memories in subjects
with depressive disorders compared with healthy
controls while we failed to demonstrate more negative
false recognition in depression. The depression group
judged the positive items with more conservative
criteria. We also found that positive information did
not reflect ‘‘the truly positive item’’ for subjects with
depressive disorders. Thus, it is suggested that emo-
tional memory valences are attenuated by patients’
mood.
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Appendix

The 27 critical lures (in Chinese) in the experiment
and their emotion valences, word frequency, and
association strengths (see Table A1).
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