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Despite being compelling, the above- reviewed 
evidence is correlational and precludes causal 
inferences regarding the role of DLPFC in 
preventing emotional coloring. To address this 
gap and determine whether DLPFC function ac-
tually plays a causal role in promoting conscious 
awareness and preventing emotional coloring, 
we disrupted DLPFC function using TMS during 
an emotion misattribution task. Following in-
hibitory TMS to DLPFC (vs. a posterior control 
site), ratings of novel, otherwise neutral faces 
were significantly influenced by the valence of 
a previously- processed (happy or fearful) facial 
expression, giving rise to long- lasting, emotion-
ally biased appraisals measurable inside and out-
side of the laboratory days after the TMS session 
(Lapate et al., 2017). Finally, the extent to which we 
provoked emotional coloring after DLPFC inhibi-
tion correlated with reduced metacognitive aware-
ness of the emotional stimuli across individuals, 
providing initial support for the idea that DLPFC 
function may mediate the interconnectedness 
of conscious awareness and emotion- regulatory 
processes in humans.

C O N C L U S I O N
This essay examined an idea inspired by findings 
from the emotion misattribution task:  that con-
scious awareness may facilitate goal- oriented 
rather than emotional- stimulus- driven behavior. 
The evidence reviewed here suggests that DLPFC 
function is implicated in both supporting aware-
ness and behavioral regulation across cognitive 
and emotional processing domains.

Limitations and Future Directions
Although the emotion misattribution task has 
been fruitful in probing the modulation of emo-
tional processing by awareness, the field would 
gain valuable insight from novel tasks probing 
the proposed strategic advantages for behavior of 
consciously aware emotional processing. For ex-
ample, participants’ goals could be made more 
explicit and manipulated parametrically, and/ or 
participants’ goal- oriented performance could 
be incentivized. In addition, most of the work 
reviewed here manipulated awareness of an emo-
tional stimulus— which implies that awareness of 
the stimulus– affect contingency was also likely 
prevented. Dissecting the relative importance of 
awareness of an emotional stimulus vs. awareness 
of the emotional stimulus– affect contingency will be 
a critical direction for future research.

Lastly, to address skepticism about subjective 
bias contaminating awareness assessments, many 

investigators (including myself) have adopted 
strict criteria for stimulus unawareness (such as 
performance at chance in 2- alternative forced 
choice [2AFC] tasks with a large number of trials) 
when studying emotion- awareness interactions. 
This has the virtue of addressing partial- aware-
ness concerns and subjective biases in awareness 
measures— however, such a cutoff for awareness 
eliminates both objective and subjective aware-
ness, and in fact confounds them. For example, 
as mentioned previously, when objective aware-
ness is matched across two conditions that differ 
only in subjective awareness, instead of a large and 
diffuse frontoparietal network, BA46 emerges as 
the only region differentiating subjectively aware 
and less aware conditions (Lau & Passingham, 
2006). In the majority of the work reviewed here, 
objective awareness criteria were used to exclude 
objectively aware but possibly subjectively un-
aware participants, which obfuscates whether 
modulation of behavior by awareness is simply 
due to differences in low- level signal strength, or 
due to the subjective experience enabled by con-
scious access. It is possible that the subjective 
component of awareness may be the most critical 
for regulatory benefits, but that is currently un-
known. Future work would benefit from adopting 
techniques that match for objective awareness 
while enabling subjective awareness to differ rel-
atively between conditions (e.g., meta- contrast 
masking) in order to better isolate the source of 
qualitative differences observed in performance 
following awareness manipulations, and thus shed 
light on the function of conscious awareness in 
human behavior.

1 2 . 6  A F T E RWO R D
What Is the Role of Conscious 

Awareness in Emotion?
Regina C. Lapate and Andrew S. Fox

Conscious awareness of a percept is commonly 
referred to as “processing accompanied 

by subjective experience,” and reportable under 
normal circumstances (Dehaene & Changeux, 
2011; Lau & Rosenthal, 2011). All authors agree 
that some degree of emotional processing can 
occur in the absence of conscious awareness 
following exposure to innate (or highly condi-
tioned) cues of danger or reward, such as facial 
expressions.

To examine the limits of non- conscious pro-
cessing, the authors review studies experimentally 
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manipulating the availability of sensory informa-
tion (e.g., via backward masking or interocular 
suppression) as well as research conducted on 
patients with abnormal perceptual or attentional 
visual processing due to cortical lesions (i.e., 
visual cortical lesions resulting in blindsight, and 
parietal lesions resulting in spatial neglect). To 
infer that emotional processing has occurred, the 
authors consider as evidence the output of various 
channels that are part of the human “emotion da-
tabase” (Lang, 1995). Those channels providing 
evidence of non- conscious emotional processing 
in the absence of subjective (reportable) expe-
rience include facial expressions (see de Gelder 
and Tamietto), autonomic activation (e.g., pupil 
dilation, skin conductance, and heart rate; see de 
Gelder and Tamietto, Lapate and Williams), overt 
behavior (e.g., allocation of spatial attention as 
reviewed in Carlson, and consummatory behavior, 
reviewed in Berridge), as well as changes in brain 
regions known to be sensitive to manipulations of 
emotional valence, such as the amygdala and inter-
connected visual cortex and subcortical structures 
(see de Gelder and Tamietto; Lapate, Carlson, and 
Williams). As de Gelder and Tamietto point out, 
findings consistent with non- conscious emotional 
processing across these various channels raise im-
portant theoretical issues regarding the nature 
of emotion itself. In particular, it is intriguing 
to consider whether a reaction that has neural, 
peripheral- physiological, and behavioral correlates 
consistent with the elicitation of an emotion— but 
is devoid of subjective experience— is sufficient to 
constitute an emotion per se (see Question 1 for 
related discussions on this topic).

Carlson postulates that the study of non- con-
scious emotional processing may reveal funda-
mental steps of the conscious emotional- processing 
cascade. For instance, understanding non- con-
scious emotional encoding may bring insights into 
the neural bases and component processes that 
determine whether an emotional stimulus enters 
awareness in the first place. Indeed, in their recent 
work, Carlson and colleagues have found that the 
same cognitive mechanisms of spatial orienting 
(and reduced disengagement) mediate the prefer-
ential capture of attention by fearful (compared to 
neutral) faces, regardless of whether or not they are 
consciously perceived (Carlson & Mujica- Parodi, 
2015). These data suggest that the early capture of 
spatial attention by emotion might be mediated 
non- consciously in everyday life. Consistent with 
Carlson’s suggestion that non- conscious emo-
tional processing represents the first step in con-
scious emotion processing, Williams reviews 

evidence suggesting that non- conscious emotional 
processing occurs rapidly (within a few hundred 
milliseconds), and involves primarily bottom- up, 
feedforward projections.

Berridge argues that subliminal exposures to 
emotional facial expressions may also alter overt 
behavior. Specifically, Winkielman and Berridge 
demonstrated that consummatory behavior to-
ward a novel beverage (pouring and drinking, a 
manifestation of “wanting”) increased following 
subliminal presentations of positive emotional 
expressions (compared to neutral or negative), 
even as participants’ subjective mood remained 
unaltered (Winkielman & Berridge 2004). Berridge 
draws a parallel between this behavioral manifesta-
tion of “wanting” in the absence of mood changes 
and dissociations between consummatory beha-
vior and subjective experience previously found in 
individuals with drug addiction (Fischman, 1992). 
Collectively, these studies suggest that hedonic 
reactions can lead to changes in attention and in 
consummatory behavior in the absence of subjec-
tive knowledge of having “liked” (or even experi-
enced) an external stimulus.

However, it remains to be determined, as 
Berridge and others highlight, whether the quality 
of affective processing that occurs in situations of 
reduced or abolished awareness is restricted to 
coarse encoding in the positive vs. negative va-
lence dimensions, or whether unaware emotional 
processing may permit complex and differentiated 
states such as anger, disgust, and joy. A  related, 
methodological point raised by both Carlson and 
Williams is that most of the work conducted on 
unaware processing has thus far adopted innate or 
highly conditioned stimuli whose low- level features 
are easily processed (e.g., facial expressions such as 
fearful or happy faces; Whalen et al., 2009). Future 
work employing other stimulus types will there-
fore be needed to enable a fuller characterization 
of the limits (or lack thereof) of non- conscious 
emotional processing.

If (at least some) basic valence encoding and 
responding can occur independently of aware-
ness, what, then, if any, is the role of conscious 
awareness? De Gelder and Tamietto, Lapate, and 
Williams converge on the idea that consciousness 
may have evolved to provide an individual with 
greater flexibility in the control of behavior. These 
authors suggest that consciousness promotes 
considerations of higher- order context and goals 
that, if appropriate, may override and regulate 
phylogenetically determined, automatic, and 
stimulus- driven behavioral repertoires. Williams 
reminds us of seminal work conducted on the 
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neural correlates of consciousness, which suggests 
that conscious processing is slower and supported 
primarily via feedback projections from higher- 
order regions. Building on this work, Lapate 
proposes that, via its connections with other re-
gions, the dorsolateral prefrontal cortex (DLPFC) 
may serve as a critical neuroanatomical substrate 
for the co- emergence of certain types of conscious 
awareness (such as metacognition), along with the 
capacity for behavioral regulation that is critical 
for overriding stimulus- driven responses in favor 
of strategic or goal- driven behavior.

Despite agreement amongst the authors re-
garding the putative emotion-  and behavioral- 
regulatory function of consciousness, the available 
empirical evidence for it is scarce and challenging 
to obtain. The ideal contrast of aware vs. unaware 
(or at least less aware) emotional processing would 
equate lower- level (i.e., first- order) sensory stim-
ulus processing while selectively altering the sub-
jective experience component. Few techniques 
enable such fine disentangling of subjective ex-
perience while equating the available sensory in-
formation. One exception is the study of patients 
with hemi- spatial blindsight, who show impaired 
awareness of portions of their visual field, despite 
retaining some ability to respond to emotional 
stimuli in that subjectively “blind” area. Consistent 
with an emotion- regulatory role for conscious 
awareness, peripheral- physiological reactions to 
emotional stimuli presented to patients’ blind field 
are faster and stronger than if processed by their 
intact field (Tamietto et al., 2009). Corresponding 
evidence in healthy individuals is somewhat 
mixed, as electrophysiological reactions to masked 
emotional stimuli may indeed be faster in healthy 
individuals (Williams, Liddell, et  al., 2006), but 
skin conductance responses are either smaller 
(Williams, Liddell, et  al., 2006)  or of equivalent 
magnitude (Lapate, Rokers, Li, & Davidson, 2014). 
Future work examining the output of different 
emotional response systems measured simulta-
neously (such as physiological, behavioral, and 
subjective- experiential) will therefore be required 
to determine the extent to which specific emotion 
response channels impacted by awareness gen-
eralize across distinct methods of manipulating 
awareness in healthy and clinical populations.

Nonetheless, data from affective priming and 
emotion misattribution studies are consistent with 
the idea that conscious awareness of emotional 
stimuli may promote behavioral responses that 
are decoupled from initial, automatic reactions. 
In particular, Lapate reviews data suggesting 
stronger valence- congruent priming following 

unaware compared to aware emotional- stimulus 
processing (Li, Moallem, Paller, & Gottfried, 2007; 
Murphy & Zajonc, 1993; Rotteveel, de Groot, 
Geutskens, & Phaf, 2001; Sweeny, Grabowecky, 
Suzuki, & Paller, 2009). Conscious awareness may 
therefore help prevent the initial “bottom- up” re-
activity to an emotional stimulus from automati-
cally biasing subsequent judgments (Lapate et al., 
2014). Consistently, initial evidence from brain 
imaging studies suggests increased activation of 
emotion- regulatory networks during consciously 
aware emotional processing (Williams, et  al., 
2006; Lapate et  al., 2016). In particular, aware 
processing of fearful faces (compared to una-
ware) is accompanied by more inverse prefrontal 
cortex (PFC)– amygdala functional connectivity 
(Williams et  al., 2006). Moreover, individual 
differences in PFC– amygdala functional and 
structural connectivity correlate with emotional 
biases in behavioral judgments following con-
sciously aware processing of fearful faces, but not 
following non- conscious processing of those same 
stimuli (Lapate et al., 2016). As mentioned previ-
ously, it will be critical to determine whether these 
findings generalize beyond processing of fear- 
relevant cues to include other kinds of— as well as 
more intense— emotional content. It will also be 
important to examine these questions employing 
awareness manipulation techniques that may en-
hance the ecological validity of the results— for 
example, by better isolating subjective awareness 
and disentangling its function from confounds as-
sociated with differences in stimulus strength and 
sensory evidence inherent to the most commonly 
adopted awareness- manipulation techniques (see 
Lapate’s essay for a more extended discussion of 
this methodological issue).

Finally, Carlson and de Gelder and Tamietto 
consider an additional angle of the interactions 
between emotion and consciousness:  the modu-
lation of visual awareness by emotion. They dis-
cuss the neural bases underlying the privileged 
access that emotional cues have to visual aware-
ness, and review convergent data from lesion 
patients (de Gelder and Tamietto) and healthy 
individuals (Carlson) pointing to a critical role of 
the amygdala and its interconnected structures in 
supporting this process. For instance, when atten-
tional resources are limited due to sensory over-
load or parietal lesions, emotional stimuli capture 
attention and are more frequently accompanied 
by subjective experience compared to neutral 
stimuli (Vuilleumier et  al., 2002)  (Carlson & 
Mujica- Parodi, 2015, Vuilleumier et  al. 2004). 
Interestingly, amygdala lesions abolish some of 
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these effects (Anderson et  al., 2001), suggesting 
that the amygdala may be critical for the non- 
conscious capture by affective stimuli. Moreover, 
inter- individual variability in functional and 
structural amygdala– PFC connectivity is associ-
ated with greater capture of attention by threat- 
relevant stimuli, suggesting that amygdala– PFC 
coordination may be required for emotional 
information to reach conscious access (e.g., 

Carlson, Cha, & Mujica- Parodi, 2013). De 
Gelder and Tamietto conclude by emphasizing 
that the interconnectedness of emotion and 
consciousness— from both phenomenolog-
ical and neuroanatomical standpoints— raises 
the intriguing possibility that consciousness 
evolved as a consequence of the demands from 
our complex social and emotional environment 
(Humphrey, 1983).
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