
INTRODUCTION

We reviewed studies of emotional processing outside of 
awareness in patients with psychiatric disorders, particularly 
those suffering from anxiety disorder, schizophrenia, bipolar 
disorder and depression. In addition to their disorder-specific 
symptoms, these patients commonly show abnormal cogni-
tion and abnormal behaviour when processing emotional 
stimuli. The search for the basis of abnormal emotion process-
ing has been studied widely, both by measuring behavioural 
(through reported identification, discrimination or detection 
of emotional stimuli) and neurophysiological responses 
(through electrophysiological measurements and brain activ-
ity). However, the process by which psychiatric patients pro-
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cess emotion outside of conscious awareness has not been 
specifically investigated. It is important to identify the extent 
and limit of emotion perception without cognitive awareness, 
since the process of non-conscious perception of emotion may 
be qualitatively different from the process of conscious percep-
tion.1 Non-conscious perception of emotion shows several 
characteristics that contrast with the characteristics of con-
scious emotion perception. For example, non-conscious per-
ception of emotion often carries coarse information of emo-
tional stimuli automatically without the need for focused 
attention.1 Several studies have observed that non-conscious 
and conscious perception of emotion activates different re-
gions of the brain, further indicating that their pathways may 
be qualitatively different. Moreover, the non-conscious pro-
cessing of emotion may influence behaviour and decision-
making, and often more strongly than when the stimuli are 
processed consciously.2 Despite the significant influence that 
non-consciously processed emotion may have on our lives, the 
investigation of emotion processing in this respect has been 
relatively neglected in studies of patients with psychiatric dis-
orders. Studying this non-conscious perception of emotion 
will provide a more balanced understanding of the emotion 
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processing occurring within patients with psychiatric disor-
ders. To answer whether the processes of non-conscious per-
ception of emotion are intact, and if not, then to understand 
to what extent they are damaged, to properly understand the 
pathology of these patients 

In this article, we will discuss general findings of emotion 
processing outside of conscious awareness in healthy subjects. 
Then, we will examine studies of emotion processing outside 
of awareness in patients with anxiety, schizophrenia, bipolar 
disorder, and depression (Table 1). 

EMOTION WITHOUT CONSCIOUS 
AWARENESS

Healthy subjects
Many studies have reported, through a variety of methods, 

that emotion can be non-consciously perceived.3 This means 
that even as an observer remains unaware of the presence or 
the contents of the emotional stimuli, psychological or psy-
chophysiological responses will indicate changes within their 
mental state.4 The backward masking paradigm is one of the 
most commonly used methods to observe the effects of non-
conscious perception of emotions. In this paradigm, an emo-
tional stimulus is presented (usually for less than 30 ms), and 
is immediately followed by the presentation of an emotionally 
neutral stimulus. This neutral stimulus interrupts, or masks, 
the conscious awareness of the emotional stimulus. Behav-
ioural performances such as accuracy of detection, discrimi-
nation or identification of the emotional stimuli, are typically 
recorded at chance levels, which indicates the participant’s 
unawareness of the emotional stimulus. Despite the unaware-
ness of the emotional stimulus, Liddell et al.5 found changes 
in the neurophysiological responses by studying the event-re-
lated potentials (ERPs). They found that compared to masked 
neutral faces, masked fearful faces induced a greater negative 
amplitude of the N2 component (a negative peak that occurs 
between 200–350 ms after stimulus onset; it is primarily ob-
served at the anterior scalp sties). The N2 is considered to be a 
reflection of the automatic response to task-relevant emotion-
al stimuli. Similarly, when fearful faces were presented for a 
longer duration, such that they are processed consciously, an 
increased positive amplitude of the P3 component was ob-
served (which is the positive deflection of the waveform, ob-
served at frontal sites between 300–450 ms after stimulus on-
set). The P3 indicates the cognizant integration of emotional 
information. The increased amplitude of the N2 component 
for perceptually invisible emotional stimuli and the increased 
amplitude of the P3 component for consciously perceived 
emotional stimuli have been frequently observed in ERP 
studies.5-8 Moreover, another study found that significant neg-

ativity of the N170 component, which is the representative 
component of consciously processed emotional faces, was 
also observed for fearful faces perceived non-consciously.9 

In addition to cortical ERP responses, the amygdala and 
superior colliculi are the most frequently discussed brain re-
gions involved in the non-conscious perception of emotion. 
The right hemisphere of these areas, in particular, is consid-
ered more related to the non-conscious processing of emo-
tional stimuli than the left hemispheres.10-12 These regions 
show a greater response to emotional stimuli compared to 
neutral stimuli even when there is no conscious awareness of 
said stimuli.13 Suslow et al.14 demonstrated that the responses 
of the amygdala and insular cortex were positively correlated 
with non-conscious priming of sad faces in healthy partici-
pants. That is, greater responses in the amygdala and insular 
cortex indicated a greater negative judgmental bias through 
non-conscious processing of sad faces, compared to that of 
happy or neutral faces. Other studies have also observed a 
modulation of attentional orientation towards negative emo-
tion in the amygdala.15,16 Another study by Dannlowski et al.17 
also showed that responses in the right amygdala significantly 
correlated with the negative judgment bias of both non-con-
scious sad and angry faces in patients with clinical depres-
sion. Furthermore, patients with an increased severity of ill-
ness showed an increased negative judgment bias. Conversely, 
Suslow et al.18 showed correlated responses between positive 
judgment bias and responses in the amygdala in healthy par-
ticipants. Those with greater positive judgment biases through 
non-conscious processing of happy faces showed greater ac-
tivation in the amygdala compared to those with smaller posi-
tive judgment biases. However, there are other research groups 
that did not observe amygdalar activation in response to non-
conscious emotional stimuli. For example, Pessoa et al.19 used 
a simple backward masked paradigm and did not find an 
amygdalar responses to non-conscious fearful, happy, or neu-
tral face stimuli. However, in contrast to the previous studies, 
the behavioural responses used to indicate participants’ un-
awareness of the stimuli were hits, misses, correct rejections, 
and false alarms, which were analysed according to signal de-
tection theory.20 

Using the backward masking paradigm, previous studies 
demonstrated a way in which automatic and non-consciously 
processed emotion could be manipulated, even during high-
level cognitive processing. Winkielman et al.21 showed that 
thirsty participants were inclined to drink more water after 
they subliminally perceived happy faces, compared to sublim-
inal angry faces. Their interpretation of these results was that 
the motivation to drink water was manipulated by non-con-
sciously perceived emotional faces. The Flexas et al.22 study 
also revealed that non-conscious perception of happy expres-
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Table 1. Summary of studies about non-conscious emotion processing in patients with psychiatric disorders since 2010

Authors Disease Paradigm Main findings
Dannlowski  
  et al.88

Comorbid anxiety  
  and depression, non- 
  comorbid depressed

Subliminal affective  
  priming

Subliminal affective priming effect to emotional words was observed  
  in patients with comorbid anxiety but not in non-comorbid group

Bar-Haim et al.33 Anxiety Emotional Stroop task,  
  dot probe task, emotional  
  spatial cueing task

Bias was observed both with and without conscious awareness  
  of threat-related stimuli

Williams et al.44 Anxiety, depression Backward masking Unattended fearful faces elicit bias as shown by early ERP  
  (80–180 ms) changes

Monk et al.40 GAD Subliminal affective  
  priming combined with  
  attention-orienting task 

GAD showed greater amygdalar activation to masked angry faces  
  compared to masked healthy faces

Rauch et al.69 Schizophrenia Backward masking Patients with schizophrenia showed greater amygdala response to  
  masked emotional faces

Suslow et al.74 Schizophrenia Backward masking Patients with schizophrenia initially showed greater amygdala  
  response to emotional faces but it diminished with time

Kim et al.80 Euthymic BD Subliminal affective  
  priming

Significant negative bias was observed only with BD in the  
  supraliminal condition. Subliminal bias did not differ between patients 
with BD and healthy peoples

Liu et al.97 BD, MDD Implicit emotional  
  task

Different gamma responses in parietal and left posterior temporal  
  regions between MDD and BD

Grotegerd  
  et al.83

dBD, MDD Subliminal affective  
  priming 

The pattern analysis of amygdalar responses to sad faces was almost  
  80% accurate in distinguishing MDD from BD

Grotegerd  
  et al.84

dBD, MDD Subliminal affective  
  priming

MDD showed higher amygdalar responses to subliminal sad faces  
  while BD showed greater activation to happy faces

Thomas et al.98 BD, severe mood  
  dysregulation

Subliminal affective  
  priming

Amygdalar activation to masked emotional faces did not differ  
  between patients and healthy controls. Patients showed opposite  
  patterns compared to healthy controls in the ventral visual stream
BD and SMD showed different responses in emotion-relevant regions

Suslow et al.95 MDD Backward masking Patients with MDD showed weaker amygdalar responses to happy than  
  to sad faces compared to healthy controls. Stronger depressed symptoms  
  correlated with weaker amygdalar response to the happy faces

Victor et al.96 dMDD, rMDD Backward masking The amygdalar response to sad faces was greater inpatients with  
  dMDD while the amygdalar response to happy faces was greater  
  in healthy people 
There was no difference between dMDD and rMDD

Sterzer et al.92 MDD CFS Patients with MDD suppressed sad faces from conscious awareness  
  for shorter durations than happy faces.

Victor et al.99 MDD Backward masking Amygdalar response to sad faces was greater than to happy faces  
  in patients with MDD 

Stuhrmann  
  et al.94

Depression Subliminal affective  
  priming 

Amygdalar responses to sad faces was enhanced while responses to  
  happy faces was reduced. Greater anhedonia symptoms correlated  
  with a diminished amygdalar response to happy faces

Grotegerd  
  et al.84

Depression, BD Subliminal affective  
  priming

Patients with MDD showed a greater amygdalar response to negative  
  emotion, while patients with BD showed greater activation to positive  
  emotion

Earlier studies on anxiety are listed here because recent studies on non-conscious emotion processing in anxiety could not be found. GAD: 
generalized anxiety disorder, BD: bipolar disorder, MDD: major depressive disorder, dBD: depressed bipolar disorder, dMDD: depressed ma-
jor depressive disorder, rMDD: remitted major depressive disorder, ERP: event related potential, fMRI: functional magnetic resonance imag-
ing, MEG: magnetoencephalography, CFS: continuous flash suppression
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sions compared to expressions of disgust expressions in-
creased participants’ preferences for certain types of artwork. 
This evidence suggests that perceptually invisible emotional 
stimuli changes are capable of altering our emotional states, 
which appear to effect decision-making processes by manipu-
lating high-level cognitive processes. The impact of non-con-
scious perception of emotion on decision-making may be 
more critical for patients with psychiatric disorders who suf-
fer from unstable emotional modulation. 

Additionally, non-conscious perception of emotion may 
manipulate lower perception levels. Carlson et al.15 conducted 
an interesting study where participants viewed subliminally 
presented fearful or neutral faces that were followed by a dot 
that appeared at either a congruent or incongruent location in 
relationship to the subliminally presented emotional face. The 
reaction time to identify the location of the dot was signifi-
cantly faster when it appeared at a position congruent to the 
fearful face location. One function of subliminal processing is 
to attract attention to the relevant stimuli such that the it leads 
to a conscious awareness of the stimuli for further detailed in-
formation gathering.23 This result indicates that subliminal 
emotions can effect early perception processing by manipu-
lating spatial attention. 

Before moving on to discuss the behavioural and neuro-
physiological responses of non-conscious emotion processing 
in patients with psychiatric disorders, it is worth noting that 
responses to non-conscious emotions can also be correlated 
with characteristic traits of healthy persons. For example, non-
pathological participants who experienced childhood trauma 
showed a significant correlation between their responses to 
non-conscious sad faces and amygdalar activation.24 This posi-
tive correlation between the processing of non-conscious sad 
faces and amygdalar activation is also observed in major de-
pression, as will be discussed later. In addition, personality 
characteristics of healthy participants, such as high/low nov-
elty seeking and harm-avoidance traits, influenced non-con-
scious processing of masked emotional pictures.25 Those with 
high novelty seeking or harm-avoidance traits responded to 
masked positive or negative emotional stimuli with high skin 
conductance responses. Genetic factors, such as a functional 
polymorphism in the serotonin transporter gene (5-HTTLPR), 
which is known to modulate amygdalar responses, are also in-
volved in the non-conscious processing of emotion. In the 
Dannlowski et al.26 study, healthy participants with the 5-HT-
TLPR genotype showed greater responses to sad faces in the 
right amygdala, whereas their responses to happy faces were 
comparable to those of participants without that genotype. 
These results imply that the 5-HTTLPR genotype may bias 
amygdalar responses toward negative emotions.27 It is impor-
tant to understand the process of non-conscious perception 

of emotion in psychiatric patients who have dysfunctional 
emotion regulation and dysfunctional social interactions be-
cause non-consciously processed emotion manipulates per-
ception in both early and late processing levels.

Anxious individuals and patients with anxiety 
disorder 

The influence of anxiety on non-conscious perception of 
emotion has been studied frequently in non-clinical individ-
uals with high- and low-trait anxiety levels. However, there 
are fewer studies regarding patients diagnosed with anxiety 
disorders. 

Studies of the non-conscious perception of emotion in 
anxious individuals have largely focused on the manipula-
tion of attention. This manipulation of attention affected by 
anxiety is observed both in conscious28-30 and non-conscious 
perception of emotional stimuli.31,32 When emotion is not 
consciously perceived, anxiety seems to drive the focus of at-
tention toward negatively valenced emotions, such as anger, 
fear, and feeling threatened. Although more studies of pa-
tients with anxiety disorder are clearly required, the results 
from both clinically and non-clinically anxious individuals 
seem to show similarities regarding an attentional bias to-
wards negatively valenced emotions. A meta-analysis of 
threat-related bias showed no significant difference in the of 
magnitude of biases between clinical and non-clinical anxious 
individuals, both for conscious and non-conscious percep-
tions of emotion.33 For example, patients with anxiety disor-
der consistently show automatic attentional bias towards anx-
iety-related words during a modified Stroop task. 34-37 Naming 
the colour of the background was slower when masked anxi-
ety-related words were presented than when masked neutral 
words were presented. Although these findings suggest that 
anxious subjects are more biased toward negatively polarised 
stimuli, contradicting results have been reported using the 
same method. Van Emmichoven et al.38 did not find an inter-
ference effect from masked threat-related words using the 
same modified Stroop task. Also, non-clinically anxious indi-
viduals were more biased towards smiling faces than angry 
faces during a subliminal affective priming paradigm, show-
ing an absence of automatic bias towards negatively valenced 
emotions.29

Functional neuroimaging studies frequently show that 
amygdalar activation is associated with abnormal emotion 
processing outside of conscious awareness in both clinically 
and non-clinically anxious subjects.39,40 These studies found 
that amygdalar activation was sensitive to the severity of the 
anxiety level of the person.41 In non-clinical anxious individ-
uals, the basolateral amygdala was found to be more sensitive 
to anxiety levels only when emotional stimuli were processed 
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without conscious awareness.39 ERP studies also showed that 
psychophysiological responses to non-conscious emotional 
stimuli were influenced by anxiety. However, whether early 
or late processing of emotion is associated with anxiety is still 
unclear. Some have found evidence of early automatic pro-
cessing by reporting early components, such as the P1 com-
ponent, being modulated by anxiety levels,17,30,42 while others 
have not.43 However, many have observed that anxiety levels 
modified late components relevant to emotion encoding. One 
particular ERP study using patients with clinical anxiety ob-
served a modulation of both amplitude and latency in early 
ERPs (80–180 ms) by anxiety levels, but only for non-con-
sciously perceived emotional stimuli.44 

In conclusion, these results suggest that even when emo-
tional stimuli are processed outside of conscious awareness, 
anxious states automatically and involuntarily manipulate 
perception and behaviour, particularly towards negatively po-
larised emotional stimuli. However, most studies have used 
non-clinically anxious subjects, and further investigations are 
necessary to see whether the same results are observed con-
sistently in clinically anxious patients. 

Schizophrenia
Studies have shown that the difficulty to express appropriate 

emotional behaviours by patients with schizophrenia may be 
derived from the a deficit in the classification of emotion.45,46 
Impaired emotional processing is one reason why healthy so-
cial functions are difficult for patients with schizophrenia.47,48 
Incorrect interpretation of social cues and events combined 
with lack of social skills are considered to be the consequences 
of their impaired emotion processing.49 Furthermore, these 
deficits may also be early trait markers or even early signs 
shown before the onset of schizophrenia.50,51

Studies regarding the conscious processing of emotion in 
patients with schizophrenia have revealed that their explicit 
recognition and identification of emotional stimuli is im-
paired.52-55 Impairments in their behavioural performance 
were accompanied by abnormal psychophysiological respons-
es, such as slower latency and smaller amplitude of the N170 
component for neutral or emotional face stimuli.56-59 Lee et 
al.60 found that patients with schizophrenia used facial fea-
tures differently than healthy subjects. Not only did they re-
quire more facial features to discriminate emotion, but they 
also tended to direct attention to the mouth region regardless 
of the emotional valence of the face. This may have led to 
their poor performance in the identification and discrimina-
tion of the emotion of the faces, which was supported by a 
negative correlation between performance level and the se-
verity of their symptoms.61,62

Non-conscious perception of emotion in schizophrenia 

has been understudied. However, several studies have re-
vealed that the automatic and early stages of non-conscious 
perception may be intact, since the decline in performance 
only appeared when the stimuli were processed conscious-
ly.63,64 They have found that the subliminal priming effect of 
non-emotional stimuli, such as numbers, was as strong in pa-
tients with schizophrenia as in healthy subjects. This indicates 
that early bottom-up processing is not significantly impaired 
in patients with schizophrenia, and that higher cognitive pro-
cesses may be the possible cause of the cognitive impairment 
in these patients. Similar findings were also observed with non-
conscious emotion perception. These studies demonstrated 
that a deficit in emotion processing is found only during the 
conscious process of emotion perception, but not when emo-
tional stimuli are processed non-consciously or processed out-
side the focus of attention.65 When patients with schizophrenia 
were not explicitly required to recognise and identify emo-
tional faces, their performances in the gender discrimination 
task,66 in the simultaneous matching working memory task,67 
and during the judgment of non-emotional stimuli,68 were not 
different from healthy controls. 

However, fMRI studies investigating emotion processing 
outside conscious awareness using the backward masking par-
adigm have found that non-conscious processing of emotion 
could also be impaired in schizophrenia.69,70 They have sug-
gested that hyper-activation of the amygdalar response to 
masked positive and negative valences of emotional faces was 
greater in patients with schizophrenia than in healthy controls. 
They furthermore demonstrated that the severity of symptoms 
positively correlated with the strength of the amygdalar re-
sponses during unawareness tasks. These results are consistent 
with enhanced right amygdalar responses to conscious emo-
tion processing in patients with schizophrenia.71-73 The most 
recent study by Suslow et al.74 examined changes of amygdalar 
responses over time in non-conscious emotion processing us-
ing a similar backward masking paradigm to investigate the 
stage at which emotion perception is impaired. They found 
that during the first part of the experiment, right amygdalar 
activation to masked angry and happy facial expressions was 
greater in patients with schizophrenia compared to healthy 
subjects. However, responses then showed the opposite pat-
tern over time. At the second part of the experiment, healthy 
subjects showed greater activity of the amygdala to masked 
emotional faces than patients with schizophrenia. 

These contradicting results in the study of non-conscious 
emotion processing in schizophrenia may be due to the use of 
different paradigms to induce non-conscious perception of 
emotional information. Many of the behavioural studies ob-
served an automatic attentional focus to the emotional stimu-
li. Conversely, psychophysiological studies have attempted to 
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induce unawareness using a backward masking paradigm 
that isolates non-conscious processing within the amygdala. 
Regardless, the direct comparison between conscious and 
non-conscious emotional processing should be investigated 
further to confirm whether non-conscious perception of emo-
tion is impaired in patients with schizophrenia. 

Bipolar disorder
In general, patients with bipolar disorder are less impaired 

in processing emotion than patients with schizophrenia, but 
more impaired than patients who are depressive or anxious.75 
The cognitive bias towards the negative valence of emotional 
stimuli is not observed consistently in patients with bipolar 
disorder as it is in patients with anxiety disorder. This may be 
due to the different clinical courses of mood stages of bipolar 
disorder.76 Several studies on bipolar disorder have shown that 
patients are impaired in the conscious processing of fearful ex-
pressions, but not in the conscious processing of happy expres-
sions. During conscious emotion processing, patients with bi-
polar disorder tended to view extreme emotions as mild, and 
required more intensive expressions and additional time in or-
der to correctly process and identify the emotion.77-79 However, 
the stronger priming effect by sad faces, which was evident 
during the conscious condition when compared to healthy 
subjects, was absent in the non-conscious condition.80 In the 
non-conscious condition, both euthymic bipolar patients and 
healthy controls demonstrated similar priming effects from 
sad facial expressions. 

The association between the prefrontal cortex and the 
amygdala may be a relevant factor in the impairment of con-
scious emotion processing in patients with bipolar disorder.81 
Hyper-activation of the amygdala and a reduced dorsal pre-
frontal response to emotional stimuli, in particular, have been 
considered to be psychophysiological indications of impaired 
emotion processing in bipolar disorder. 

Abnormal amygdalar responses to emotional faces during 
non-conscious processing showed different responses by pa-
tients with manic and depressed bipolar disorder.82 While pa-
tients with depressed bipolar disorder showed a hyper-activa-
tion in the fronto-striato-thalamic regions in response to happy 
faces, patients with manic bipolar disorder exhibited hyper-ac-
tivation in of the cortico-limbic regions, including the amygdala 
in response to sad faces. Using a non-conscious affective para-
digm, Grotegert et al. reported that patients with depressed bi-
polar disorder showed hyper-activation of the amygdala to 
happy faces, compared to neutral faces.83,84 However, in con-
scious processing, Almeida et al.85 reported that sad facial in-
duced stronger left amygdalar responses in patients with de-
pressed bipolar patients disorder compared to patients with 
major depressive disorder. However, the results from both 

studies indicated that the amygdalar response to sad faces 
serves as a marker that can dissociate depressed bipolar dis-
order from major depressive disorder. 

Further studies on emotion processing outside of conscious 
awareness in bipolar disorder are required. Not only should 
differential responses in different stages of bipolar disorder be 
considered, but also whether prefrontal interactions with the 
amygdala are relevant to the observed impairment in emotion 
processing. 

Depression
Studies on the non-conscious perception of emotion by pa-

tients with depressive disorder are relatively pervasive and 
consistent. Both conscious and non-conscious perception of 
emotion in depressive disorder show cognitive and emotional 
bias towards mood-congruent negative emotions, particularly 
those of sadness.85-87 

Several studies have found that clinically depressed subjects 
were more susceptible to by anxiety-relevant stimuli than 
anxious subjects were.34,37 Depressive patients have an atten-
tional bias towards sad faces, showing faster reaction time and 
better accuracy for sad faces.37,88-91 Concurrently, patients with 
depression require a greater intensity of emotional expression 
to identify happy faces. The automatic response to sad faces 
has been more elaborately demonstrated by Sterzer et al.92 us-
ing a continuous flash suppression paradigm (CFS).93 In this 
paradigm, a stimulus is presented to one eye while Mondrian 
patterns changing at 10 Hz are presented to the other eye. The-
oretically, the continuously changing Mondrian patterns sup-
press awareness of the target stimulus even when it is clearly 
perceived by one eye. It is an effective paradigm to induce un-
awareness of a stimulus for a long duration without changing 
the features of the stimulus. Sterzers et al.92 reported partici-
pants’ automatic bias by measuring when non-consciously 
processed emotional faces broke suppression and reached 
conscious awareness. In depressive patients, non-consciously 
presented sad faces broke suppression (or became conscious) 
more easily, and patients reported detection of sad faces more 
quickly. However, presentation of happy faces was suppressed 
for a specific duration, which suggests that it was more diffi-
cult for the patients to detect the happy faces. This demon-
strated patients’ automatic and emotional biases toward sad 
faces, and that the non-conscious processing of happy faces 
was slower and weaker. 

Moreover, a greater response in the amygdala to non-con-
scious sad faces94,95 and a weaker response to non-conscious 
happy faces,96 has been continuously associated with impaired 
non-conscious perception in patients with depression, as com-
pared to healthy subjects. These findings show that activation 
of the amygdala in response sad faces positively correlated 
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with the severity of the patient symptoms, further supports the 
notion that emotional bias in patients with depression is auto-
matic and involuntary. As mentioned above, the enhanced 
conscious response in the amygdala to sad faces is a biomarker 
of patients with depressive bipolar disorder, which distinguish-
es them from patients with depression. 

In summation, patients with depressive disorder show atten-
tional and emotional biases towards negative emotions, such as 
sadness. Such biases have been demonstrated by a faster reac-
tion time to sad faces, and more accurate performance even 
without conscious awareness. Furthermore, over-responsive-
ness of the amygdala to sad faces has been a trait-marker for 
this particular disorder, and the severity of symptoms is posi-
tively correlated with the abnormal response in the amygdala. 

CONCLUSION

We have thus far discussed and compared behavioural and 
psychophysiological studies regarding the non-conscious per-
ception of emotion in anxiety disorder, schizophrenia, bipolar 
disorder and depression. The results from studies with patients 
with psychiatric disorders are not as clear as the results from 
healthy controls. One possible explanation for these contradic-
tory results may be the difference between different stages, and 
symptom severity levels, of the patients with psychiatric disor-
ders. Also, there are a relatively small number of studies on 
non-conscious perception of emotion by patients with psychi-
atric disorders, and these studies have used different para-
digms to induce unawareness. According to Tamietto and de 
Gelder1, different types of experimental paradigms involve 
different types of consciousness, such as attentional awareness 
and or sensory awareness. Attentional unawareness is the pre-
attentive stage of awareness, while sensory unawareness is in-
volved in the changes of psychophysiological responses (such 
as ERP responses) during non-conscious subjective responses 
of awareness. Further investigations of non-conscious percep-
tion of emotion should use paradigms such as the binocular 
rivalry or CFS that manipulates awareness and not attention. 
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