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ABSTRACT
The aim was to determine if the memory bias for negative faces that has been
demonstrated in depression and dysphoria generalises from long to short-term
memory. 29 dysphoric (DP) and 22 non-dysphoric (ND) participants were presented
with a series of 64 faces, each featuring one of four emotional expressions (happiness,
sadness, anger or neutral affect), and were asked to identify the emotion portrayed.
Following a short delay, an array of four faces (the original plus three distracters) was
presented and the participants were asked to identify the target face. Half the arrays
featured the same individual with four different expressions (facial expression
memory) and half featured four different individuals with the same expression (facial
identity memory). At encoding, no group differences were apparent. At memory
testing, DP exhibited impaired memory for all types of facial emotion and for facial
identity when the faces featured happiness, anger or neutral affect, but not when the
faces featured sadness. DP exhibited enhanced memory for faces with sad & angry
expressions, and impaired memory for happy faces, relative to neutral. ND exhibited
enhanced memory for facial identity when faces were angry, relative to sad or neutral.
The implications of these findings are discussed in terms of the literature on MCM
biases and social functioning in depression.

Key words: Dysphoria; Depression; Mood-Congruent Memory; Emotional Facial
Expressions; Short-term Memory; Delayed-Matching-to-Sample.
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INTRODUCTION
Previous work has revealed that clinical depression is associated with a negative
memory bias for emotional faces. For example, Ridout, Astell, Reid, Glen &
O'Carroll (2003) reported that depressed patients exhibited enhanced recognition
memory for sad faces relative to happy or neutral. A similar memory bias for angry
faces has also been reported in depressed patients (Gilboa-Schechtman et al.., 2002).
More recently, an equivalent bias has been demonstrated in individuals experiencing
naturally occurring sub-clinical depression (referred to as dysphoria; Jermann, van der
Linden & D’ Argembeau, 2008; Ridout, Noreen & Johal, in press) and in participants
in an induced depressed mood (Ridout et al., in press). These findings contribute to a
wider literature demonstrating alterations to normal face processing in depressed and
dysphoric individuals. For example, there is evidence that depression is associated
with impaired facial emotion recognition (e.g. Leppänen, Milders, Bell, Terriere &
Hietanen, 2004; Persad & Polivy, 1993; Surguladze et al., 2004). Further, there is
growing evidence that depressed individuals selectively attend to negative faces,
relative to positive or neutral (e.g. Bradley et al., 1997; Gotlib, Krasnoperova, Yue &
Joorman, 2004; Gotlib et al., 2004b).
It is well known that depression and dysphoria are associated with impaired
social functioning (Gotlib & Lee, 1989; Harkness, Sabbagh, Jacobson, Chowdrey &
Chen, 2005; Joiner & Coyne, 1999; Petty, Sachs-Ericsson & Joiner, 2004). It has been
suggested that alterations in face processing may contribute to, or even account for,
impaired social functioning in depression (Persad & Polivy, 1993; Ridout et al.,
2009). In line with this notion, the memory bias for sad and angry faces observed in
depressed individuals could plausibly impact negatively on their social functioning.
For example, such a memory bias could act colour the perception of interactions with
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significant others, leading to misunderstandings and potentially interpersonal
conflicts, which in turn could weaken important social bonds. However, given that
facial expressions change a number of times throughout the duration of a social
interaction, a bias in short-term memory for emotional faces would arguably be of
greater importance in terms of influencing social functioning. Therefore, the aim of
the current study was to assess the effect of depression on short-term memory for
emotional faces.
To date, the only study that has assessed short-term memory for emotional
faces in depression was conducted by Deveney and Deldin (2004), who utilised a
facial variant of the delayed-matching-to-sample task (DMTS). Although they
reported that non-depressed participants exhibited reduced slow wave EEG activity
for sad faces relative to happy and neutral, their results did not reveal group
differences in memory for emotional faces. However, there were a number of
limitations to their study that have to be addressed before it can be firmly concluded
that depression does not influence short-term memory for emotional faces. As noted
by the researchers themselves their working memory task may have been too easy to
provide a sensitive measure of group differences in face memory. Consistent with this
proposal it has been widely reported that depressed patients demonstrate greater
impairment on tasks that make larger demands on cognitive resources than tasks that
require little or no cognitive effort (Hartlage, Alloy, Vasquez & Dykman, 1993;
Williams, Watts, MacLeod, & Mathews, 1997). A further issue concerns the encoding
phase of Deveney and Deldin’s study (2004). According to Teasdale & Barnard’s
influential Interacting Cognitive Subsystems (ICS) model (1993) the presence of
MCM biases is dependent upon the affective content of the stimuli being explicitly
processed at encoding. Thus, as the participants in Deveney and Deldin’s study were
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not required to overtly process the emotional content of the faces, a MCM bias would
not have been expected. Consistent with this notion, Ridout et al.. (2009) reported that
clinically depressed patients did not exhibit a bias for sad faces following a nonemotional encoding task (gender identification). On the other hand, all studies that
have successfully demonstrated MCM biases for negative faces in depressed states
have involved the participants overtly processing the emotional element of the faces at
encoding (Gilboa-Schechtman et al.., 2002; Jermann et al., 2008; Ridout et al.., 2003;
in press). Taken together these findings support the importance of explicit emotional
processing at encoding in the emergence of MCM biases.
Another issue of importance concerns the distinction between memory for
facial identity and memory for facial emotion. Models of face processing generally
assume that identity recognition and expression recognition involve independent subprocesses which are neuropsychologically and experimentally distinct (Bruce &
Young, 1986; Haxby, Hoffman & Gobbini, 2000). However, recent research suggests
that there may be an interaction between the processing of emotional expression and
facial identity, with memory for an individual’s identity and recall of their emotional
expression both being influenced by the nature of the facial expression (Cohen-Pager
& Brosgole, 1992; D’Argembeau, Van der Linden, Comblain & Etienne, 2003; Foa,
Gilboa-Schechtman, Amir & Freshman, 2000). Further, Jermann et al.. (2008)
reported that dysphoria influenced memory for emotional expressions, but not facial
identity. However, their study utilised a long-term memory task, thus it is not known
if this distinction would hold in dysphoric individuals’ short-term memory.
The aim of the present study was to utilize a complex working memory task
(that involves explicit processing of the emotional content of the faces at encoding) in
order to determine if dysphoric individuals exhibit a short-term mood congruent
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memory (MCM) bias for negative emotional faces. A further aim was to establish
whether the type of emotional expression biased participants’ memory for the facial
identity, the emotional expression, or both of these elements of the faces. Thus,
groups of dysphoric and non-dysphoric participants were presented with a series of
photographs of faces exhibiting one of four emotions (happiness, anger, sadness or
neutral affect) and were asked to identify the emotion being portrayed. Following a
short delay, participants were presented with an array of four faces and were required
to identify the face they had seen at encoding. Half of these arrays featured the same
individual with four different expressions (expression memory test) and half featured
four different individuals with the same expression (identity memory test). It was
predicted that, during the recognition memory element of the task, dysphoric
individuals would remember the identity of significantly more of the faces that
portrayed sadness than happiness or neutral affect. Furthermore, based on previous
findings (Gilboa-Schechtman et al.., 2002) it was also expected that dysphoric
individuals would remember the identity of significantly more of the faces that
portrayed anger than happiness or a neutral expression. Conversely, it was predicted
that individuals with low BDI scores would remember the identity of significantly
more of the faces that expressed happiness than sadness, anger or neutral affect. In
terms of memory for the emotional expression, it was predicted that dysphoric
individuals would show enhanced memory for sadness and anger rather relative to
happiness or neutral affect. Conversely, it was expected that participants with low
BDI scores would show superior memory for happiness relative to sadness, anger or
neutral affect.

Short-term memory for faces in dysphoria

METHOD

Participants
29 dysphoric (9 males, 20 females; mean age = 23.3 years, SD = 2.9) and 22 nondysphoric (8 males, 14 females; mean age = 22.5 years, SD = 3.0) participants took
part in the current study. Participants were recruited through Aston University’s
research participation scheme and received course credit for their participation. They
were allocated to one of the two groups based on their scores on the latest version of
the Beck Depression Inventory (BDI-II; Beck, Brown and Steer, 1996). Following
Walker, Skowronski, Gibbons, Vogl and Thompson (2003) participants with BDI
scores of 0 - 9 were classified as non-dysphoric and participants with scores of 10+
were classified as dysphoric. All participants were medication-free, had normal or
corrected-to-normal vision and were right handed. All participants provided full
written informed consent prior to taking part in the study, but were not informed of
the true nature of the study until the debriefing session. The study was approved by
Aston University’s research ethics committee.

Self-reported Mood
The latest version of the Beck Depression Inventory (BDI-II; Beck et al.., 1996)
consists of 21-items which assess the presence and severity of the symptoms of
depression and was used in the present study to classify participants into the
dysphoric or non-dysphoric groups (see participants section for criterion). The
Spielberger State-Trait Anxiety Inventory (STAI; Spielberger, 1983) was used in the
present study to identify the presence and severity of current (state) and dispositional
(trait) anxiety. The STAI was also used to control for the effects of anxiety on
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cognitive processing, as anxiety has also been shown to influence memory function
(see Williams et al.., 1997 for a review).

Neuropsychological Measures
Prior investigations have found that both depression and dysphoria impair
performance on various aspects of neuropsychological functioning, including
psychomotor speed, attention and memory (Ilsley et al.., 1995; Channon et al.., 1999;
Jogems-Kosterman et al.., 2001). Therefore, a battery of tests tapping a number of
neuropsychological domains was included in the present study in order to preclude
general deficits in cognitive performance as an explanation for any observed memory
biases. Psychomotor retardation was assessed using the Digit Symbol Substitution
Task (DSST) from the Wechsler adult intelligence scale (WAIS; Wechsler, 1981).
Executive function was assessed using the FAS Verbal Fluency Task (Spreen &
Strauss, 1998) and working memory and visual-spatial attention were assessed using
the Digit and Spatial Span Tasks from the WAIS (Wechsler, 1981).

Facial Stimuli
The facial stimuli presented during the emotion labeling (encoding) phase of the study
were a series of 32 gray-scale images taken from Ekman & Friesen’s (1975) Pictures
of Facial Affect (see Figure 1 for an example). These 32 images consisted of
photographs of 8 individuals (4 female & 4 male) portraying four different emotions
(happiness, sadness, anger and neutral affect). Hair was digitally removed from the
images to reduce the distinctiveness of faces. In addition, 8 images of two individuals
(both female) portraying the four emotions were used for the practice phase of the
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task. The facial stimuli presented during the memory testing phase consisted of 64
arrays, each featuring four faces presented side by side horizontally across the screen
(see Figure 1 for an example). The faces in each array were labeled A to D from left
to right. In order to distinguish the effects of emotional expression on memory for
facial identity and facial expression, half of the 64 arrays featured four different
individuals portraying the same emotion. The remaining 32 displays consisted of the
same individual portraying the four different emotions. In addition, a further 8 arrays
were constructed for the practice phase.

Neuropsychological Assessment
Once informed consent had been obtained, the participants were asked to complete
general neuropsychological assessment measures in the following sequence: Digit
Symbol Substitution Task (DSST), FAS Verbal Fluency Task (VFT), Digit & Spatial
Span tasks (forwards & backwards). All tasks were conducted according to their
standard instructions.

Emotional Identification and Facial Working Memory Tasks
This main experimental session consisted of 64 trials (plus 16 practice trials). Each
trial (see Figure 1) began with a black fixation cross (size 24 font Arial) being
presented in the centre of the screen for 700ms. Participants were instructed to
maintain their attention on the cross at the start of each trial. A single image of an
individual depicting one of four emotions (happiness, sadness, anger, or neutral
affect) was then displayed for 2500 milliseconds. The participant’s task was to
identify the emotion that the face was eliciting by pressing the labeled computer key
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that corresponded to the emotion. Following the offset of the image another visual
display appeared in the form of a scrambled face (see Figure 1 for an example) which
was presented for 15 seconds. Participants were required to maintain their attention
upon this stimulus for the duration it remained on the screen. Following the delay
period an array of four faces was presented, featuring the target face (viewed at
encoding) and three distracters. Participants were asked to identify which of the four
faces they had viewed just prior to the delay period by pressing the key labeled with
the appropriate letter (e.g. A for position one in the array, B for the second position
and so on). The array remained on the screen until the participant responded.
However, retrieval time was controlled by asking participants to respond as quickly
and accurately as possible. The position of the correct emotional face in the memory
recognition phase was counterbalanced across trials so that each face appeared
equally often in each of the four locations. SuperLab Pro (version 2.0.4; Cedrus
Corporation, 1999) was used to control stimulus presentation and to record response
accuracy and latency. The facial stimuli were presented on a colour monitor that was
18cm (height) * 25cm (width) in size. The size of the stimuli when presented on the
screen was 10cm (width) * 15 cm (height) and the participants were seated
approximately 50cm from the screen. All trials were presented in a new, fully
randomized order for each participant.

Scoring and Data Analysis
Group differences in age and scores on the BDI (depression) and STAI (state and trait
anxiety) were analysed using independent t-tests. Group performance on the
neuropsychological test battery was assessed using a one-way between-groups
multivariate analysis of variance. The ratio of males and females in each group was
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analysed using a 2 x 2 chi-square. Data for the encoding and recognition memory
phases, which included accuracy rates and average reaction times, were analyzed
using a 2 x 4 mixed factorial ANOVA. The between-subjects factor was participant
group (dysphoric vs. non-dysphoric) and the within-subjects factor was type of
emotional expression (happy vs. angry vs. neutral vs. sad). The dependent variables
were: i) emotion identification time (milliseconds) ii) percentage of emotional
expressions correctly labeled iii) percentage of facial identities correctly recognized
during memory testing, iv) percentage of facial expressions correctly recognized
during memory testing, and v) time taken to make recognition memory decisions
(milliseconds). The recognition memory data for arrays featuring four different
individuals with the same expression and those featuring the same individual with
four different expressions were analyzed separately, in order to distinguish the effects
of facial emotion on memory for facial identity and memory for the emotion itself.
Follow up analyses were conducted using one-way repeated measures ANOVA and
independent samples t-tests. Alpha levels for pairwise comparisons were adjusted,
where appropriate, in accordance to the Bonferroni correction method (see Keppel &
Wickens, 2004).

RESULTS
Group Characteristics
Analysis of the participant’ characteristics (presented in Table 1) revealed that the
dysphoric (D) and non-dysphoric (ND) groups did not differ significantly in terms of
their age or gender ratio; t(49)=1.0, p>0.05 and χ2 (1) 1.2, p > .05 respectively.
Further, no significant group differences were observed for state or trait anxiety;
t(49)=0.2, p>0.05 and t(49)=.8, p>0.05 respectively. However, as expected the
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dysphoric individuals scored significantly higher on the depression (BDI-II) measure
(Mean = 17.8, SD=7.2) than did the non-dysphoric participants (M = 4.9, SD=4.1);
t(49)=8.1, p < .001.
General Neuropsychological Assessment
Analysis of the participants’ performance on the battery of neuropsychological tests
(presented in Table 2) revealed that two groups did not differ significantly in their
general cognitive function; F (6, 44)=0.7, p>.05 (Pillai’s Trace). Note: no individual
test for the different neuropsychological measures achieved, or even approached,
statistical significance, suggesting the lack of group difference was observed across
domains of cognitive function.
Emotion Identification Time
Analysis of the participants’ emotion identification times revealed no significant
differences between the dysphoric & non-dysphoric groups and no group x type of
emotion interaction; F(1, 49) = 0.12, p > .05 and F(1, 49) = 0.26, p > .05 respectively.
However, there was a significant main effect of type of emotion, F(1, 49) = 9.1, p <
.001. Subsequent analysis (using least significant difference tests) revealed that,
overall, participants identified happy facial expressions more rapidly (Mean=571.12
milliseconds, SD=168) than neutral (M=677.91ms, SD=216.42), sad (M=644.68ms,
SD=207.64), or angry facial expressions (M=699.99 ms, SD=189.60); all tests p
<.001.
Emotion Identification Accuracy
Analysis of the percentage of emotional expressions correctly labeled revealed no
significant difference between dysphoric & non-dysphoric groups and no group x type
of emotion interaction; F(1, 49) = 1.22, p > .05 and F(1, 49) = 0.73, p > .05
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respectively. However, there was a highly significant main effect of type of emotion;
F(1, 49) = 19.6, p < .001. Subsequent analysis (using least significant difference tests)
revealed that, overall, participants correctly identified significantly more happy
expressions (Mean= 96.2%, SD=7.3) than neutral (M=81.5%, SD=18.7), sad
(M=84.4%, SD=13.3), or angry (M=82.0%, SD=13.1); all tests p < .001.

Recognition Memory Latencies
Analysis of the influence of emotional expressions and facial identity on recognition
memory response times (data not shown) revealed no significant differences; all tests
p > .05.

Memory for Emotional Expression
Analysis of the participants’ memory for the different emotional expressions (see
Figure 2) revealed that non-dysphoric participants remembered significantly more
facial expressions (Mean=92.2%, Standard Error=3.8) than did dysphoric participants
(Mean=80.5%, SE=3.3); F(1, 49) = 5.41, p < .05. Results also revealed that the type
of emotion influenced the participants’ memory for the expressions; F(1, 49) = 6.32, p
< .001. Follow up analyses revealed that, overall, participants remembered
significantly more angry (Mean=88.7%, SE=3.4), sad (Mean=90.0%, SE=2.3) and
happy (Mean=86.5%, SE=3.2) than neutral expressions (Mean=77.0%, SE=2.5); all
tests p < .001. However, recognition memory for the three different emotional
expressions (happiness, sadness & anger) did not differ significantly; all tests p > .05.
Analysis of the participants’ memory for the facial expressions revealed no significant
group x type of emotion interaction; p > .05.
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Memory for Facial Identity
Analysis of memory for facial identity (see figure 3) revealed that non-dysphoric
participants remembered more faces (Mean=92.5%, Standard Error=4.6) than did
dysphoric participants (Mean=77.4%, SE=4.0); F(1, 49) = 6.21 p < .05. Results also
revealed a significant effect of type of emotion; F(1, 49) = 3.41 p < .05. However, this
finding should be considered in light of the significant group x type of emotion
interaction; F(1, 49) = 3.41 p < .05. Within group comparisons revealed that the
dysphoric participants remembered significantly more sad (M=80.2%, SE=5.4) than
happy faces (M=72.0%, SE=5.4); p <.01. They also remembered significantly more
angry (M=79.3%, SE=3.0) than happy faces; p<.05. Further, dysphoric participants
remembered more neutral faces (M=78.0%, SE=5.5) than happy, a difference that
approached conventional significance, p=.08. However, although the dysphoric
participants exhibited better memory for sad and angry faces relative to neutral, this
difference was non-significant, p>.05. Analysis of the non-dysphoric participants’
data revealed that they remembered significantly more angry (M=96.6%, SE=2.0)
than sad (M=88.6%, SE=3.3) or neutral faces (M=92, SE=2.4); p<.001 and p < .05
respectively. However, no other within group differences were apparent, all other tests
p>.05. Between group comparisons revealed that when the faces featured happy,
angry or neutral expressions the non-dysphoric participants remembered significantly
more facial identities than did the dysphoric participants; t(49) = 2.74, p < .01, t(49) =
2.88, p < .01 and t(49) = 2.20, p < .05 respectively. However, when the faces were sad
the two groups did not differ in terms of their memory for facial identity; t(49) = 1.49,
p>.05.
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DISCUSSION
The primary aim of the present study was to determine if the negative memory bias
that has been demonstrated in depressed and dysphoric individuals on explicit longterm memory tasks generalises to short-term memory. A further aim was to establish
whether the type of emotional expression biased participants’ memory for the facial
identity, the emotional expression, or both of these elements of the faces. To these
ends, dysphoric and non-dysphoric participants were assessed on a facial variant of
the delayed matching-to-sample task.
Before considering the memory data it is necessary to consider possible group
variations in processing at encoding. The present findings demonstrate that dysphoric
individuals did not differ from non-dysphoric controls in their ability to identify
emotion from facial expressions. This finding is inconsistent with many previous
studies (e.g. Leppänen et al., 2004; Persad & Polivy, 1993) but in line with other
studies assessing emotion recognition ability in dysphoric (Frewen & Dozois, 2005)
and clinically depressed participants (Archer et al.., 1992; Ridout et al.., 2003). The
current findings are not surprising given that recent research has implicated timerelated parameters in emotion recognition deficits in dysphoria and depression (Sato
et al.., 2001). For example, a recent study by Surguladze et al.. (2004) found no
difference between depressed individuals and non-depressed controls in emotion
identification from facial expressions presented for 2000msec, but significant
impairments in depressed individuals’ ability to identify sad and happy expressions
when the faces were presented at short durations (100msec). Given that the facial
expressions presented during the encoding phase of the present study were displayed
for 2500 milliseconds, the present findings are wholly consistent with this pattern.
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The present findings also revealed a general (across groups) identification
advantage for happy facial expressions (indicated by more rapid and accurate
identification, relative to anger, sadness or neutral affect). This happy face advantage
is a relatively robust phenomenon (Billings et al.., 1993; Crews & Harrison, 1994;
Hugdahl et al.., 1993; Ridout et al.., 2003), which may relate to differences in the
visual features of positive and negative emotions. Negative emotions share changes in
the configuration of facial features (Johnston et al.., 2001) and are processed in more
complex ways than positive emotions (Baumeister et al.., 2001). It has been suggested
that there is a greater tendency to utilise full visual analysis when processing negative
faces, which places greater demands on the perceptual systems (Fabre-Thorpe et al..,
2001). With this in mind, it is plausible that the relative deficits in negative emotion
recognition (slower identification times and lower accuracy rates) observed in the
present study might be a consequence of this tendency.
At memory testing, it was predicted that dysphoric individuals would show
enhanced memory for sad and angry expressions relative to happy or neutral.
Conversely, it was expected that participants with low BDI scores would show
superior memory for happy expressions relative to the other three expressions
(sadness, anger & neutral affect). Neither of these hypotheses were supported by the
current data. However, the type of emotional expression did influence the
participants’ memory, as they correctly remembered more emotional than neutral
facial expressions. This finding is consistent with a body of work reporting superior
memory for emotional vs. neutral words, pictures, sentences, and narrated slide shows
(Buchanan & Adolphs, 2002; Hamann, 2001; Kensinger & Corkin, 2003). The lack
of MCM bias for negative expressions in the dysphoric participants is inconsistent
with the findings of Jermann et al. (2008), as they reported a clear memory advantage
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for sad expressions relative to happy in their dysphoric sample. This suggests that the
MCM bias does not generalize from long to short-term memory. However, the
finding that dysphoric participants exhibited impaired short-term memory for all
facial expressions relative to the non-dysphoric individuals is an interesting and
important result. This memory deficit for recently experienced emotional expressions
could have significant negative implications for these individuals’ social functioning.
For example, by leading to social misunderstandings and interpersonal conflicts that
could weaken important social links. This is important, as previous work has
identified poor social support as a significant factor in ongoing psychological distress
and the onset of mental illness (Hipkins, Whitworth, Tarrier & Jayson, 2004;
Klineberg et al.., 2006; Lee et al.., 2006; Vaananen, Vahtera, Pentti & Kivimaki,
2005). Thus, this memory deficit could represent a risk factor for the development of
more serious depressive episodes.
It was also predicted that, at memory testing, dysphoric individuals would
exhibit significantly better memory for the individuals expressing negative emotions
(sadness & anger) than happy or neutral expressions. Results provided partial support
for this hypothesis, as dysphoric participants demonstrated superior memory for sad
and angry faces relative to happy. These findings are largely consistent with studies
that have assessed clinically depressed patients on long term memory tasks (GilboaSchechtman et al.., 2002; Ridout et al.., 2003) and suggest that the MCM bias
generalizes from long to short-term memory. However, although the means were in
the predicted direction, dysphoric participants did not show enhanced memory for
negative faces relative to neutral, which is inconsistent with the previous work using
LTM tests in depressed patients. However, this could relate to the tendency (observed
in all participants) to label neutral faces as sad. Given that sad faces were remembered
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more readily by the dysphoric group, they would presumably have demonstrated a
similar memory advantage for any neutral faces that were perceived as sad, which
would have distorted the rate of recognition memory for neutral faces and masked the
expected difference. The findings that dysphoric participants demonstrated enhanced
memory for faces with angry and sad expression relative to happy is inconsistent with
the findings of Jermann et al. (2008), as they reported that memory for facial identity
was not influenced by emotional expression. Interestingly, there was some evidence
from the current study that dysphoric participants remembered more faces with a
neutral expression than happy. Taken together these results actually suggest that
dysphoria is associated with impaired short-term memory for faces with happy
expressions relative to faces with the other three expressions. This is also an important
finding; as such a bias could potentially negatively influence these individuals’ social
functioning.
The prediction that non-dysphoric individuals would demonstrate enhanced
memory for faces with a happy expression was not supported by the results of the
current study. Interestingly, non-dysphoric participants demonstrated superior
memory for faces with an angry expression relative to a sad or neutral expression.
Recognition memory for angry and happy faces did not differ in the non-dysphoric
participants. These findings are inconsistent with previous studies, which have
reported enhanced memory for happy faces relative to angry (D’Argembeau et al..,
2003; Foa, Gilboa-Schechtman, Amir & Freshman, 2000; Kottoor, 1989). A possible
explanation for these findings could relate to the social/emotional meaning provided
by emotional expressions. Facial expressions are powerful sources of information
which enable individuals to infer feelings and intention of others towards themselves.
Therefore it is possible that the cost of failing to remember the identity of someone
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with an angry or threatening facial expression is potentially higher than the cost
associated with failing to remember the identity of some with a neutral or sad
expression and thus attracts more attention leading to enhanced memory of angry
faces (Eastwood, Smilek & Merikle, 2003; Fox et al.., 2000; Ohman, Lundqvist,
Esteves, 2001).
The finding that dysphoric participants demonstrated impaired memory for the
identity of previously presented faces is notable, as deficits in the ability to recognise
facial identity have been implicated in the development of social dysfunction
(Phillips, 2004), which, as noted above, has negative implications for the development
of psychological distress (Hipkins et al.., 2004; Klineberg et al.., 2006; Lee et al..,
2006; Vaananen et al.., 2005). Taken together these results suggest a specific deficit
in face processing in the dysphoric group, which is consistent with findings in
clinically depressed patients (Brown, Scott, Bench & Dolan, 1994; Palmer et al..,
1996; Ridout et al.., 2009). However, it is notable that, although the dysphoric
participants exhibited impaired memory for facial identity when the faces featured
happy, neutral or angry expressions, the two group’s memory performance did not
differ when the faces featured a sad expression. This could plausibly relate to
enhanced processing of sad faces on the part of the dysphoric participants due to their
emotional salience. However, it could be an artifact due to slightly elevated memory
for faces with a sad expression in the dysphoric group and marginally poorer memory
for these faces in the non-dysphoric group.
The observed memory deficits cannot be accounted for by a general cognitive
impairment in the dysphoric group, as the two groups did not differ in their
performance on the battery of neuropsychological tests, including measures of visual
and verbal short-term memory. However, it is plausible that other individual
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differences may have contributed to the findings. For example, there is considerable
evidence that depressed mood is associated with a greater tendency to ruminate (e.g.
Nolen-Hoeksema, 1991; Nolen-Hoeksema, Parker & Larson, 1994). Rumination,
defined as the focusing of one’s thoughts on one’s current mood, the causes of one’s
depressive symptoms and worrying about the implications of one’s depressive
symptoms (Watkins & Brown, 2002), has been shown to impair working memory
function (e.g. Joorman & Gotlib, 2008). With this in mind, it is possible that during
the 15 second delay between encoding a memory testing, the working memory of the
dysphoric group may have been disrupted by processing ruminative thoughts.
Similarly, dysphoric participants have been shown to have a greater tendency to
experience mind wandering (e.g. Smallwood, O’ Connor, Sudbery & Obonsawin,
2007). Mind wandering, which has been defined as “a shift in the focus of attention
away from the here and now towards one’s private thoughts and feelings”
(Smallwood et al., 2007 page 818), is associated with a decoupling from task-relevant
processing. Thus, during the 15 second delay, rather than staying focused on the task
in hand (maintaining the faces in working memory) the dysphoric participants in the
present study may have become distracted by non-task related processing. Further,
there is evidence that depression is associated with impaired motivation (e.g.
Schmand et al., 1994), thus the dysphoric group may have been less motivated to
maintain focus during the delay period. However, if there was a significant difference
in the motivation of the two groups then group differences on the neuropsychological
tasks would have been expected, most notably on the digit symbol substitution task.
Future work should aim to clarify the contribution of these factors to the observed
memory deficits in short-term memory for emotional faces in depressed states.
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A methodological strength of the present study concerns the control of state
and trait anxiety, thus the observed group differences cannot be due to comorbid
anxiety. Likewise, the inclusion of the battery of neuropsychological tests provides
good evidence that the observed changes in face processing were not a consequence
of general cognitive impairment in the dysphoric group. However, there are a number
of methodological issues that need to be mentioned. Firstly, the sample sizes were
relatively small, although previous studies have used smaller samples to demonstrate
the required memory effects. Secondly, as participants were classified into discrete
categories of dysphoric and non-dysphoric controls based upon a single measure of
depressed mood it is unclear whether the depression-associated memory biases are
due to state-dependent effects of dysphoria or more stable characteristics of
individuals who are vulnerable to depression. Thirdly, the method of allocating
participants to groups could have been improved, as a person scoring 9 on the BDI
would have been in the non-dysphoric group and someone scoring 10 would have
been in the dysphoric group. Future, studies should aim to create more distinct groups.
Nevertheless, the procedure utilised in the current study has been used in previous
published work (Walker et al., 2003) and was able to produce clear differences in
performance on the face processing tasks. Finally, although the experimental groups
did not differ significantly in relative proportions of male and female participants, the
sample was predominantly female. Recent research has indicated gender differences
in mood-congruent memory biases (Gilboa et al.., 2002) therefore studies employing
more evenly matched gender groups of dysphoric and control individuals are awaited
to validate the current findings.
In summary, dysphoric individuals exhibited significantly impaired memory
for facial expression and facial identity relative to non-dysphoric controls. However,
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they also demonstrated some evidence of a mood congruent bias for faces with a
negative expression and a mood incongruent memory bias away from faces with
happy facial expression. These findings are somewhat consistent with studies that
assessed long-term memory for emotional faces in depression, suggesting that the
MCM bias observed in long-term memory tasks generalises to short-term memory.
However, this was only evident in memory for identity and not emotional expression.
These memory deficits, which cannot be ascribed to co-morbid anxiety or general
cognitive impairment in the dysphoric group, could have significant implications for
dysphoric individuals’ social functioning and hence might represent a risk factor for
the development of more serious depressive episodes.
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Figure 1. Schematic representation of a single trial of the facial delayedmatching-to-sample task
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Figure 2. Percentage of emotional expressions correctly recognised by the two
groups, as a function of the type of emotion portrayed (error bars show ± 1
standard error of the mean)
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Figure 3. Percentage of facial identities correctly recognised by the two groups,
as a function of the type of emotion portrayed (error bars show ± 1 standard
error of the mean)
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Table 1. Participant characteristics (standard deviations are presented in
parentheses)
Dysphoric

Non-dysphoric

(n=29)

(n=22)

23.3 (2.9)

22.5 (3.0)

Gender ratio (F/M)

20/9

14/8

Depression (BDI)*

17.8 (7.2)

4.9 (4.1)

State Anxiety (STAI-S)

41.0 (11.9)

37.7 (9.7)

Trait Anxiety (STAI-T)

41.7 (7.2)

39.2 (9.4)

Age

* p<.001
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Table 2. Mean performance indices on the neuropsychological test battery, as a
function of participant group (standard errors are presented in parentheses)
Dysphoric

Non-dysphoric

(n=29)

(n=22)

Digit-span 1

8.9 (0.3)

9.2 (0.4)

Digit-span 2

6.6 (0.4)

6.1 (0.5)

Spatial-span 1

4.6 (0.3)

4.9 (0.4)

Spatial-span 2

5.6 (0.2)

5.5 (0.3)

Digit symbol task

56.6 (2.1)

60.2 (2.4)

Verbal fluency

40.9 (3.1)

40.6 (3.6)

1

= Forwards Task; 2= Backwards Task

