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ABSTRACT

Facial expressions of emotions are innate and universal across the cultures. The neural mechanisms
underlying the expression and perception of facial emotion are “hard-wired” such as happy expressions
innately appetitive (i.e. positive) stimuli, while angry or sad expressions innately aversive (i.e. negative)
for humans. Accurate recognition of facial emotions is necessary for appropriate human social
interaction. The implicit or automatic emotional priming effect can take place outside of the awareness
and influence the behaviour differently than explicit presentation of emotional stimuli. Previous studies
confirmed that different neural substrates responsible for the processing of implicit and explicit facial
emotional stimuli. It was suggested that mood disorders are characterised by the higher sensitivity to
negative stimuli and automatic thoughts. Automatic thoughts are cognitive products and they occur
rapidly and the individual has limited control over them. In our studies we investigated the implicit
processing of facial emotion stimuli in different psychopathology where commonly negative mood was
reported on the explicit level. We used the affective priming task in order to compare implicit treatment
of different emotions (sad, angry, and happy) represented on a schematic face. In the presentation we

will discuss the differences between implicit emotional processing and explicit self report on emotions.
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1. INTRODUCTION

Facial expressions can carry important information about individuals’ own and the others’ emotional
state. The neural mechanisms underlying the expression and perception of facial emotion are “hard-
wired” such as happy expressions innately positive stimuli, while angry or sad expressions innately
negative for humans (Morris et al. 1998). Therefore, the accurate recognition of and the appropriate
responses to these stimuli are critical for successful interpersonal function in social environment and for
emotion regulation (Surguladze et al. 2005). Empirical researches demonstrated that emotion
processing may occur automatically or purposely and further can be conscious or unconscious
(Richards and Gross, 2000). Besides explicit (conscious) processing, facial expressions are also
processed rapidly and automatically (unconscious) in the absent of explicit awareness. Implicit
processing is suggested to operate subcortically, while explicit processes include cortical areas that are
more accessible through conscious attention (Scheuerecker et al. 2007). A relatively long history of
research has shown that mood disorders are associated with abnormalities in both explicit and implicit
processing of facial emotional stimuli (Leppanen, 2006). Depression is a common emotional illness that
varies widely in its intensity. Typical symptoms of depression of mild to moderate severity include
depressed mood, lack of energy, sleep problems, anxiety, appetite disturbance, difficulty concentrating,
and poor stress tolerance. More severe depression includes symptoms such as slowed speech, slowed or
agitated responses, impaired memory and concentration, poor sleep, significant weight change, intense
feelings of guilt, recurrent thoughts of suicide, and lack of interest in pleasurable activities (APA,
1994). Depression is more common among women than men (Rubinow et al. 1998). Depressive mood
often co-exists with other mental illnesses such as anxiety, post-traumatic stress disorders, obsessive-
compulsive disorder, eating disorder and addictive disorders (Regier et al. 1998). Intersection of
depression and other illnesses differ for every person and situation, however as a common primary
feature of depressive mood in this illnesses is a preoccupation with negative ideation (Drevets et al.
2008). Many behavioural studies have documented an attention bias toward negative emotional cues
(e.g. sad faces), and an enhanced memory for negative emotional material in depressive mood (Mogg et
al., 1995, Yoon et al., 2009). The recent development of neuroimaging techniques that allows in vivo
examination of the anatomical, physiological and neurochemical characteristics of mood disorders,
revealed significant advances toward the understanding of the psychopathology background of
depression, however these results are rather ambiguous (Kan et al., 2004). It is still not clear that self-
reported negative ideations whether are linked to more sensitivity to negative emotions or they are
linked to less sensitivity to positive emotions. The role of hypersensitivity to mood congruent negative
emotions, namely sadness has been confirmed by neuroimaging studies (Keedwell et al., 2005).
Behavioural study showed that explicit recognition problem of happy facial expressions is linked to the
severity of depression (Csukly et al. 2009). A few fMRI studies have been carried out on implicit
emotional processing in depressive mood (Sheline et al. 2001, Fu et al. 2007, Fu et al. 2008).
Confirming the hypersensitivity to negative emotion in depression, elevated amygdala activity has been
found in patients with major depression when they were exposed to negative stimuli presented outside
of conscious awareness (Sheline et al. 2001, Fu et al. 2008).

Until now most of the studies aimed to explore the explicit facial emotion processing differences
between healthy control and patients with severe depression (Kan et al. 2004, Surguladze et al. 2005,
Keedwell et al., 2005, Fales et al. 2008). These studies were focusing less on the different intensity of



depressive mood (from mild to severe) in the patients. On the other hand previous studies paid not less
attention on the implicit processing of facial emotions. Therefore, our aim was to investigate whether
there are associations between the severity of depression and the emotional facial expression processing
on the implicit level.

2. METHODS
2.1. Participants

The 116 women between 18-60 years old participated in our study. The patients with depression
were recruited from several Belgian clinics. Healthy volunteers were recruited through friends or
academic staff. Subjects with a neurological disease, substance dependence, organic impairments,
psychotic disorders (e.g. schizophrenia), subnormal intelligence, or electroconvulsive therapy were
excluded. Table 1 shows the personal and demographical data of all participants. Based on the
subcategories of the Beck Depression Inventory (no, mild, moderate, and severe depression), we have
divided the participants into four groups (see tablel).

There were significant differences in groups for depression scores (F (3, 112)=73.760, p<0.001), state
(F(3,112)=41.310, p<0.001) and trait (F(3,112)=38.276, p<0.001) anxiety scores. There was no
significant difference for age in the first three groups. Only the fourth “severely depressed” group was
significantly younger than the other groups (F(3,112)=3.113, p=0.030). Two patients from the severely
depressed group were under regular antidepressant medication. All participants were born in Belgium,
and their native language was French. All participating subjects had normal or corrected-to-normal
vision. Examinations were performed in accordance with institutional and international (Declaration in
Helsinki, 1964; European Union Council Directive 86/609/EEC) ethical standards. Prior to their
inclusion into the study, participants gave their informal consent and written permission of participants

was documented.

Table 1 Demographical and personal data of the participants

No Mild Moderate Severe
depression depression depression BDI | depression BDI
BDI score 0- BDI score 10- | scorel9-29 score 30-49
9 18 N=23 N=18
N= 47 N=28
BDI 4.65 (x2.67)* 13.88(£2.54)" 24.19(=2.99)¢ 36.61(+6.27)°
30.51 b b ‘
STAI state (s7.81)" 41.47 (£10.55) 48.47 (+11.09) 60.00 (+7.95)¢
. 39.63 b b C
STAI trait (s7.91)" 47.44 (+6.95) 50.74 (+8.34) 65.60 (£9.14)¢
A 59.25 38.89 (x14.26) 38.52 (+£15.13) 25.30 (+8.53)*
ge (+16.95) .89 (14. .52 (+15. .30 (8.

(a, b, ¢, d) p<0.01, (*) p<0.05, BDI= Beck Depression Inventory, STAI = State-trait Anxiety



2.2. Materials
2.2.1. Beck Depression Inventory I1

Beck Depresswon Inventory II (BDI-1I) is 21 item self-report inventory measuring the characteristic
attitudes and symptoms of depression (Beck et al., 1996). Each item rated on a 4 point scale (from 0 “I
do not feel sad” to 3 “I am so sad or unhappy that I can’t stand it”.). The score is calculated by
summing each item (range 0-63). Individuals scoring from 10 — 18 are classified as having mild to
moderate depression, those scoring between 19 - 29 are classified as having moderate to severe

depression, and severe depression is evidenced by scores ranging from 30 - 63. We used the validated

French version of the BDI-II (Beck et al. 1998).

2.2.2. State-Trait Anxiety Inventory

State-Trait Anxiety Inventory (STAI, Spielberger, 1983) is a self-rating measure of anxiety and it
consists of two parts: the State (describing the actual situation) and the Trait (general measure of
anxiety). Participants indicated their degree of approval on 20 items for each form of anxiety (e.g. “I
am satisfied”, “I have thoughts that disturb me”) on a 4 —point Likert scale ranging from 1 “No” to 4
“Yes”. Possible scores range from 20 to 80 for each form. We used the validated French language

version of the STAI questionnaire (Bruchon-Schweitzer, Paulhan, 1993).

2.3. Affective priming

The affective priming paradigm is used to assess implicit cognition, leaning on the procedure of early
attention allocation and automatic reactions when affective information is presented (Fazio et al.,
1986). The principle of the task is to measure whether the preliminary presented emotional stimuli
(prime) modify the processing speed and accuracy of subsequent target evaluation on positive or
negative valences. When the affective valence of the prime is similar to that of the target stimuli
(positive-positive; negative-negative) a congruence or facilitation effect occurs, which leads to faster
and more accurate responses than incongruent prime-target combination (positive-negative; negative-
positive). The difference in reaction time (RT) or error percentage (accuracy) between congruent and
incongruent trials is called the priming effect. Affective priming task was used to examine the main

hypothesis about automatic facial emotion processing.

Primes: Schematic faces representing happiness, sadness and anger were used as the prime stimuli.
A happy face was considered as positive prime, while the sad and the angry faces as negative primes.
The neutral schematic face was used as a baseline to measure the differences in emotional information
processing.

Targets: Twelve positive (e.g., joyful) and 12 negative (e.g., sorrowful) adjectives were selected as
target stimuli based on the previous study (Vermeulen et al. 2006). No differences were found in the

frequency of usage in the language or familiarity measured on 7 -points scale from 0 to 6 (F [1,11]< 1,

Ns positive: M= 4.93, S.D. = 0.52; negative M= 4.80, S.D.= 0.40), and for the length of the target



words (F [1,11]< 1, Ns., positive: M= 7.16, S.D. =1.83; negative: M= 6.83, S.D.= 0.98) There was a
significant difference between positive and negative targets for valence (F [1,11]=157.63, p<0.001;
positive M= 2.17, S.D. = 0.31; negative: M= - 1.91, S.D.= 0.26).

2.4. Procedure

Participants were tested individually both on the questionnaires and the Affective priming task.
First, they were asked to fill up the questionnaires and then they performed the task. During the
Affective priming task the participants were invited to evaluate and categories each target word
according to its value (positive vs. negative) as fast and accurately as possible by pressing the left (L)
or right (S) keys of an AZERTY Belgian French type of keyboard. Each target word was anticipated
by a very shortly displayed schematic face prime stimulus. The schematic faces were presented in a
random order on the computer display. Participants were asked to perform the task as quickly and as
accurately as possible. The task started with 12 training trials in order to become familiar with the task.
The experimental part was divided into three blocks of four positive and four negative adjective
targets. Each of the three blocks consisted of 80 trials, resulting in a total of 240 trials. The task
procedure and the timing of the trials were arranged after a previous study (Vermeulen et al. 2006).
Each trial sequentially included a fixation point, the prime lasting for 100 ms (the stimuli onset

asynchrony [SOA] was 100 ms) directly replaced by the target word appearing for 500 ms.

Priming effect was calculated in the following way: Congruent prime-target combinations (mean RT
[negative prime/negative target]; RT [positive prime/positive target]) were subtracted from the
incongruent prime-target combinations (mean RT [negative prime/ positive target]; RT [positive
prime/negative target]). The interactions between the prime stimuli (happy, angry, and sad) x targets
(positive versus negative) and the overall priming effect were analyzed by applying ANOVA repeated
measure within group test. Group differences were analyzed with ANOVA repeated measures between

subject methods, t-test and Pearson’s correlation.

3. RESULTS

RT associated with correct responses either too fast (300 ms) or too slow (1000 ms) or erroneous
ones were excluded from analysis (Ratcliff, 1993). The Affective Priming effects were analyzed by
examining the interaction between the valence of target and prime stimuli in the different groups. Our
analysis focuses on RT (speed), as no significant differences were found on response accuracy (number
of errors) for the groups. Both the prime x target interaction (F (2, 112) =5.151, p=0.05) and the
overall priming effect (F (1, 112)= 3.456, p=0.035 figure 1) were significant. It means that the different
facial expression primes influenced the participants performed on the categorization task. While there

was no significant difference for the groups (F (3,110) = 0,988 p=0.401).
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Figure 1 Priming effect calculated from the incongruent- congruent prime target combination for the happy,
angry and sad facial expression. No dep=individuals with no depression, mild dep=with from mild to moderate

depression, moderate dep=from moderate to severe depression, severe dep= with severe depression

Using paired sample test we have examined the difference between the congruent and the
incongruent prime/target combination in each group. We have found significant difference for the
happy face in the not depressed (t[46]=3.541, p<0.001), mildly depressed (t[27]==2.430, p=0.022) and
moderately depressed groups (t[22]==1.995, p=0.048), but not in patients with severe depression
(t[17]=0.010, p=0.992). Partial Pearson’s correlation controlling for the groups have confirmed that

there was no relationship between State-Trait anxiety and implicit affect processing (priming effect).

4. DISCUSSION

Difficulties in facial emotion processing may underlie the interpersonal difficulties frequently
reported in people with depression. Previous reports have emphasized in explicit attention biases
toward sad and away from happy stimuli. In the present study we aimed to examine the negative
versus positive facial expression processing in the absent of conscious attention control in healthy
participants and patients with different intensity of depression (from mild to severe). Our findings
showed that patients with severe depression did not process positive face (happy) implicitly compared
to individuals with no depression and patients with mild and moderate depression. However, no
difference has been found for negative facial emotion expression (sad and angry). These findings are in
line with the previous researches, which showed that impairments in the neural processing of happy



facial expressions in depression were important marker in the pathology (Fu et al., 2007, Csukly et al.,
2009). These findings are also consistent with previous studies using full-intensity facial expressions
that reported that participants with depression tended to interpret happy faces as neutral (Suslow, et
al., 2001).

On the other hand our results showed that patients with severe depression differed from patients
with mild or moderate depression. Uniquely, patients with severe depression were not sensitive to
happy face compared to the control and the other patient groups. This result suggests that there is a
qualitative change, a cut-off point between moderate and severe depression based on positive facial
emotion processing. This selective impairment may underlie one of the hallmark features of severe
depression: anhedonia. However, we have found no significant between-group differences using the
ANOVA test, which may due to the enhanced sensitivity of the Affective priming test toward
individual differences, or/and the small size of the severely depressed group.

In conclusion, our findings contribute to the growing literature indicating that only severe
depression, but not mild or moderate depression is characterized by impaired implicit processing of
positive affect, perhaps even more so than by biases in the processing of negative affect. Our results are
consistent with findings of previous research demonstrating that depression is related to biases in the
processing of positive stimuli (Yoon et al. 2009). It may also have important consequence for the
understanding of interpersonal difficulties that are associated with severe mood disorders (Gotlib and

Hammen, 1992).
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