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Commentary
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Abstract: The target article points out the qualitative and
automatic features of self-reference while leaving open the
underlying neural mechanisms. Based on empirical
evidence about rest-self overlap and rest-stimulus
interaction being special for self-related stimuli, I postulate
that the resting state shows self-specific organization. The
resting state’s self-specific organization may be encoded by
activity balances between different networks which in turn
predispose the qualitative features of subsequent self-related
stimulus-induced activity in, for instance, SAN as well as
the automatic features of self-reference effects.

Humphrey and Sui (2015) point out two central features
of the self-reference effects, its qualitative and automatic
features. There is qualitative difference between self and
non-self: There is a continuum of effects from familiar

to non-familiar persons while there is no continuum
between self-related and familiar stimuli in
psychological processing. Moreover, they emphasize
the pre-attentive features of self-reference effects
entailing their automatic features.

What are the neural mechanisms underlying the
apparently qualitative and automatic features of the
self-reference effect? Without explicitly referring to
these two features in the later part of the paper, they
assume the self-attention network (SAN) to be central
for that which consists of three nodes, VMPFC,
DLPFC and IPS, and pSTS.

How now must neural activity be like in order to
allow for the qualitative and automatic features of the
self-reference effect as mediated by SAN? Empirical
data show substantial neural overlap between the
levels of resting state activity and self-related
stimulus-induced activity in, especially, the cortical
midline structures (CMS) as core of the default-
mode network (DMN). Using H20 PET,
D’Argembeau et al. (2005) early reported no activity
change in VMPFC during self-related stimuli when
compared to resting state activity levels in the same
regions. Schneider et al. (2008) observed that
preceding self-related stimuli modulated subsequent
resting state activity (i.e., intertrial intervals) to a
much higher degree than non-self-related activity.
Whitfield-Gabrieli et al. (2011) reported self-related
activity in the same regions of CMS that also showed
high degrees of resting state functional connectivity.
Qin and Northoff (2011) conducted a meta-analysis of
both resting state and self-reference studies and
showed substantial neural overlap between both,
amounting to what I call the ‘rest-self overlap’.

What exactly is meant by ‘rest-self overlap’? The
rest-self overlap only describes regional overlap but
does by itself not imply anything about the
relationship between resting state activity and self-
related stimulus-induced activity, i.e., rest-stimulus
interaction (Northoff, Qin, & Nakao, 2010). Going
beyond mere rest-self overlap, one requires a special
form of rest-stimulus interaction between resting state
and self-related stimuli to account for the qualitative
and automatic features of self-reference.
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Qin et al. (2013) investigated the impact of two
different resting state activity levels in auditory
cortex, eyes closed (low levels) and open (higher
levels), on own, familiar, and stranger names.
Presupposing a purely additive model of rest-
stimulus interaction, one would expect that higher
levels of auditory cortical resting state activity as
during eyes open lead to higher levels of stimulus-
induced activity. This was indeed the case for both
familiar and stranger names.

This pattern was not observed for the own name,
however. The own name already elicited high levels
of stimulus-induced activity during the low level of
resting state activity, i.e., eyes closed, which was as
high as the one during the high level of resting state
activity, i.e., eyes open. This suggests non-additive
interaction between resting state and self-related
stimuli that is qualitatively different from the
additive interaction of familiar and stranger names.

Does the resting state impact the degree to which
self-reference is attributed to a stimulus? Bai et al.
(2015) observed in an EEG study that the level of pre-
stimulus alpha power (i.e., −600 to 400 ms) predicted
the degree of self-reference (i.e., high or low) subjects
attributed to subsequent emotional and neutral
stimuli. Moreover, the degree of pre-stimulus alpha
power was predicted by the resting state concentration
of Glutamate in VMPFC. These data show the resting
state level, i.e., pre-stimulus alpha power and
Glutamate, to impact stimulus-induced activity
including the degree to which stimuli are perceived
as self-related.

Taken together with other data, these data suggest
the resting state activity to exert significant impact
on subsequent stimulus-induced activity and its
perception as self-related. Though central, such
special rest-stimulus interaction does not seem to
be limited to the CMS as part of DMN but may
rather concern their balance to other networks like
CEN (with DLPFC and IPL) and sensorimotor
networks (see, Nakao, Bai, Nashiwa, & Northoff,
2013; Nakao, Ohira, & Northoff, 2012;
Vanhaudenhuyse et al., 2011). The activity balance
between different networks may encode a certain
degree of self-specificity in the resting state that
therefore exhibits self-specific organization
(Northoff, 2014a, 2014b).

Depending on its lower or higher degrees of
encoded self-specific organization, the resting state
may then react differently to subsequent stimuli:
The resting state may for instance react
qualitatively different to those stimuli, e.g., self-
related, that it already knows due to its own
encoded self-specific organization (higher resting

state’s self-specific organization should lead to
higher degrees of qualitative self-reference).
Hence, one predicts the following: Higher degrees
in the resting state’s self-specific organization, i.e.,
the balances between different networks, may lead
to higher degrees of self-specificity attributed to
external stimuli and higher automatic self-reference
effects as mediated by the stimulus-induced neural
balances within SAN as so well described by
Humphrey and Sui (2015).

REFERENCES

Bai, Y., Nakao, T., Jiameng, X., Qin, P., Chaves, P., Heinzel,
A., . . . Northoff, G. (2015). Resting state glutamate
predicts elevated pre-stimulus alpha during self-
relatedness – A combined EEG-MRS study on ‘rest-self
overlap’. Social Neuroscience. Advance online
publication. doi:10.1080/17470919.2015.1072582

D’Argembeau, A., Collette, F., Van der Linden, M.,
Laureys, S., Del Fiore, G., Degueldre, C., & Salmon,
E. (2005). Self-referential reflective activity and its
relationship with rest: A PET study. NeuroImage, 25,
616–624. doi:10.1016/j.neuroimage.2004.11.048

Humphrey, G. W., & Sui, J. (2015). Attentional control and
the self: The Self-Attention Network (SAN). Cognitive
Neuroscience, this issue.

Nakao, T., Bai, Y., Nashiwa, H., & Northoff, G. (2013).
Resting-state EEG power predicts conflict-related brain
activity in internally guided but not in externally guided
decision-making. NeuroImage, 66, 9–21. doi:10.1016/j.
neuroimage.2012.10.034

Nakao, T., Ohira, H., & Northoff, G. (2012). Distinction
between externally vs. internally guided decision-
making: operational differences, meta-analytical
comparisons and their theoretical implications.
Frontiers in Neuroscience, 6, 31. doi:10.3389/
fnins.2012.00031

Northoff, G. (2014a). Unlocking the brain. Volume I:
Coding. Oxford: Oxford University Press.

Northoff, G. (2014b). Unlocking the brain. Volume II:
Consciousness. Oxford: Oxford University Press.

Northoff, G., Qin, P., & Nakao, T. (2010). Rest-stimulus
interaction in the brain: A review. Trends in Neurosciences,
33(6), 277–284. doi:10.1016/j.tins.2010.02.006

Qin, P., Grimm, S., Duncan, N. W., Holland, G., Shen Guo,
J., Fan, Y., & Northoff, G. (2013). Self-specific stimuli
interact differently than non-self-specific stimuli with
eyes-open versus eyes-closed spontaneous activity in
auditory cortex. Frontiers in Human Neuroscience, 7.
doi:10.3389/fnhum.2013.00437

Qin, P., &Northoff, G. (2011). How is our self related tomidline
regions and the default-mode network? Neuroimage, 57(3),
1221–1233. doi:10.1016/j.neuroimage.2011.05.028

Schneider, F., Bermpohl, F., Heinzel, A., Rotte, M., Walter,
M., Tempelmann, C., & Northoff, G. (2008). The resting
brain and our self: Self-relatedness modulates resting
state neural activity in cortical midline structures.
Neuroscience, 157(1), 120–131. doi:10.1016/j.
neuroscience.2008.08.014

2 COMMENTARY

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
O

tta
w

a]
 a

t 0
8:

54
 3

1 
A

ug
us

t 2
01

5 

http://dx.doi.org/10.1080/17470919.2015.1072582
http://dx.doi.org/10.1016/j.neuroimage.2004.11.048
http://dx.doi.org/10.1016/j.neuroimage.2012.10.034
http://dx.doi.org/10.1016/j.neuroimage.2012.10.034
http://dx.doi.org/10.3389/fnins.2012.00031
http://dx.doi.org/10.3389/fnins.2012.00031
http://dx.doi.org/10.1016/j.tins.2010.02.006
http://dx.doi.org/10.3389/fnhum.2013.00437
http://dx.doi.org/10.1016/j.neuroimage.2011.05.028
http://dx.doi.org/10.1016/j.neuroscience.2008.08.014
http://dx.doi.org/10.1016/j.neuroscience.2008.08.014


Vanhaudenhuyse, A., Demertzi, A., Schabus, M.,
Noirhomme, Q., Bredart, S., Boly, M., & Laureys, S.
(2011). Two distinct neuronal networks mediate the
awareness of environment and of self. Journal of
Cognitive Neuroscience, 23(3), 570–578. doi:10.1162/
jocn.2010.21488

Whitfield-Gabrieli, S., Moran, J. M., Nieto-Castañón, A.,
Triantafyllou, C., Saxe, R., & Gabrieli, J. D. (2011).
Associations and dissociations between default and
self-reference networks in the human brain.
Neuroimage, 55(1), 225–232. doi:10.1016/j.
neuroimage.2010.11.048

COMMENTARY 3

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
O

tta
w

a]
 a

t 0
8:

54
 3

1 
A

ug
us

t 2
01

5 

http://dx.doi.org/10.1162/jocn.2010.21488
http://dx.doi.org/10.1162/jocn.2010.21488
http://dx.doi.org/10.1016/j.neuroimage.2010.11.048
http://dx.doi.org/10.1016/j.neuroimage.2010.11.048

	Commentary
	REFERENCES



