Available online at www.sciencedirect.com

ScienceDirect

U de

ﬁa‘d

at‘olx,a ‘?‘E’.ce\cea_ﬁ, ac,_
Sd e Har

C¥ Nea dffsrdres?dr r 4 baral  ra > B3>7 ldy—

d cv Frdard'r -r>sdby ak bns ce 4 Tca rev s=
ra 3>vta! ~@ 7'V v dfach s~ Strars §THY
>=d¥ acra ¥2pey Ay !drad rawer s d e
Wrdes~ards g fcé 3 dscrwar byal s.CV ¥ra
r3sdarcrrs2arcr ras e/ rlrcoEy geldyoaic

cY ¥y o 3-cp a i f bed s acty s¥crams 47 e
actV 'y radsa Yay fkradrdsTarafiisa

d cd=rd >x¥ 4y alvd Yrch /P Em Alas béis 4 7 =
acty r rxdr s cdrwasy-yea Hay s oa

d rd<daralmraard > rand 2 Wes=rrrem Trs2 =
rdr g r¥=d cryayAd r3drcr g acd Yr 4 f bara ko«
dff aré,'-'cs‘b:ﬁ' w-Ws=»~ardEa Mlar cv ¥~

pacd

Add.eee €
Dw=ar <R ce4yy, PKUIDG/McQr. 3 Irs ! ¥ 34 « Bedr
Rs2avcr, PaPA7UA st | Bfl-’yw100871, Crhra

@ xw rdrga¥ o ¢ Har, Ser¥ 6 rar @ PPdv cr)

& e O Bea« .a Sce,ce, 2015, 3:68-72
Trs 'I'_J'-{?"d L4 B ro-TYss¥>r S ca be a- .
Ed s M JC cg adAy € dd,

Frag vy wf";'-'s awrafs¥rard rafdY fa

A dab=rlra? Fabwine 2015

w —/d d . /10.1016/.c be a.2015.01.013
2352-1546/©C 2015 Es ¢t d. A ! Is rsay=ad

5 "._a dffe. e,ces .{‘a be a -

People are often surprised by wnnessm‘g how others
behave unexpectedly when traveling across cultures. In
one culture parents may split bills with their adult chil-
dren after having dinners at a restaurant whereas this
never happens in another culture. A child may sleep in an
independent bedroom after birth in one culture whereas a
child may share a bedroom with his/her parents until early
adulthood in another culture.

Apart from these daily observations, cultural differences in
behavior have been widely documented by psychological
research in laboratories. For example, Chinese compared
to Canadian toddlers spent more time in direct physical
contact with their mothers during free play and took longer
time before they approached to strangers to play together
[1], indicating cultural differences in behavioral inhibition
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in early childhood. In a perceptual task requiring judg-
ments on orientations (left versus right) of faces, American
college students responded equally faster to their own
faces regardless whether their own faces were presented
alternately with their friends’ or supervisors’ faces [2].
Nevertheless, for Chinese college students, responses to
their own faces were significantly slowed by the presence
of their supervisors’ faces compared to their friends’ faces
[3,4]. These findings implicate that how to perceive the self
depends on social contexts to a greater degree in Chinese
than in Americans. During a communication game that
required taking perspective from a partner, Chinese rela-
tive to American participants were more tuned into their
partners’ perspective and Americans often completely
failed to take their partners’ perspective [5], suggesting
that Chinese culture more effectively affords the use of
the ability of perspective taking to interpret other
people’s actions. Cultural differences also exist in emo-
tion-related behavior [6]. Interpersonal verbal and non-
verbal communication was characterized by high-
arousal emotion such as cheerfulness and enthusiasm
in Americans but was featured with attention to others’
unexpressed feelings or low-arousal emotion in Chinese
andJapanese [7]. Japanese also reported higher scores of
emotion suppression than did the Americans [8]. During
parent—child interaction mothers in American and other
Western cultures tended more often to increase their
children’s level of arousal by playing and chatting
whereas mothers in East Asian cultures (e.g., Japan)
were more likely to rock and lull their babies to reduce
their levels of arousal [9,10].

Psychologists have developed various theoretical
accounts of cultural differences in human behavior that
emphasize cognitive or affective processes. For example,
Markus and Kitayama [11,12] proposed that Westerners
hold an independent self-concept that is not affected by
social contexts and others and drives individuals to attend
to self-related information. In contrast, East Asians hold
an interdependent view of the self that is sensitive to
information related to significant others and attend to
intimate others as much as they do to the self. Tsai [6]
suggested that American and East Asian cultures encour-
age different ideal affect, that is, the affective states that
people strive for or ideally want to feel. Relative to East
Asian cultures, American culture promotes high-arousal
positive affective states (e.g., excitement, enthusiasm)
more but low-arousal positive affective states (e.g., calm,
peacefulness) less. Psychological theories are also pro-
posed to explain cultural differences in causal attribution
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[13] and in perception/attention [14]. While these theo-
ries have been used to interpret cultural differences in
human behavior, it is a challenge to provide a coherent
understanding of culturally discrepant behaviors from a
neuroscience perspective.
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Human behavior is underpinned by braifactivity that has
been demonstrated to be highly flexible and can be
modified by life experiences [15]. Therefore, the well-
documented cultural differences in human behavior are
attributable to cross-cultural differences in brain activity.
Cultural neuroscience is a newly developed interdisci-
plinary field that investigates whether and how cultural
contexts and experiences interact with and shape the
functional organization of the human brain and to what
degree the observed cultural differences in human be-
havior can be attributed to distinct neural underpinnings
across cultures. Cultural neuroscience research takes cul-
ture as a shared dynamic environment (e.qg., social institu-
tions) and knowledge system (e.g., value, belief, and rule)
that allows the brain to lay out its potential capacity to fit
into different sociocultural contexts. Cultural neurosci-
ence research integrates brain imaging such as event-
related brain potential (ERP) and functional magnetic
resonance imaging (fMRI) with cultural psychology, so-
cial cognitive neuroscience, and neuroscience research of
neural plasticity [16-18].

A methodology has been developed in cultural neurosci-
ence to uncover cultural influences on the human brain. A
stream of the methodology is to compare brain activities
recorded from two or more cultural groups using varieties
of brain imaging [19°°,20-22]. This transcultural neuro-
imaging approach allows researchers to reveal unique
patterns of neural activity in response to culturally spe-
cific stimuli and to uncover neural activities that are
engaged in a specific task and differentiate between
different cultures. This approach provides neuroimaging
evidence for an association between culture and brain
activity and enables researchers to explore whether the
observed cultural differences in brain activity are medi-
ated by a specific cultural value. Cultural priming is
another method developed by cultural neuroscientists
to investigate how brain activity is modified by recent
use of specific cultural values and beliefs [23°°,24°°]. This
approach is based on the idea that an individual may have
multiple cultural systems and is able to switch between
different cultural systems in response to specific social
contexts and interactions [25]. This approach allows
researchers to examine the variation of an individual’s
brain activity as a consequence of recently use of cultural
knowledge in laboratories when covariants confronted by
transcultural neuroimaging research are very well con-
trolled. Consistent findings of how an individual’s brain
activity is modulated by primed cultural values and how
brain activity varies across individuals from different

cultures help to establish a causal link between culture
and brain [19°°,24°°].

There has been increasing cultural neuroscience evidence
for differences in brain activity between East Asian and
Western cultures during varieties of cognitive and affective
processes including perception [26-28], attention [29°°,30],
causal attribution [31], semantic relationship processing
[32], music processing [33,34], mental calculation [35],
recognition of one’s own face [20,36], self-reflection on
personality traits [19°°,21,22,37-38,39°°], perception of
bodily expressions [40], mental state reasoning [41,42],
empathy [43], and trait inference [44]. Cross-cultural dif-
ferences in brain activity are characterized by different
patterns. Brain activity can be modulated by a specific task
in one cultural group but not in another cultural group
[19°°,31,45]. Modulations of brain activity by task demands
may show opposite patterns in two cultural groups [29°°,40].
A more complicated pattern of cultural modulations of brain
activity is that one culture compared to another culture
shows increased activity in some brain regions but de-
creased activity in other regions [39°°].

Cultural priming research also accumulates evidence that
priming one compared to another cultural values modulates
the neural activity during pain perception [46], visual
perception [47], self-face recognition [23°°], self-referential
processing [22,24°°,48], motor processing [49], and resting
state activity [50]. Most of the findings based on cultural
priming are in congruence with the results of transcultural
neuroimaging studies and further support a cause-effect
relationship between specific cultural values and culturally
specific patterns of neurocognitive processes.

Han and Ma conducted a quantitative



social brain network that underlies coding of self-rele-
vance in the vMPFC that allows enhanced self-focus and
makes people behave independently [2]. Western cul-
tures also give rise to increased activity in the social brain
network that supports emotional responses in the dorsal
ACC and insula, which may help to maintain the high-
arousal positive emotional states in Westerners [6]. Taken
together, it is likely that Western/East Asian cultures
influence people’s behavior by modulating the weight
of different nodes of the social brain network, which in
turn leads to culturally specific cognitive/neural strategies
(e.g., self- versus other-focus, or keeping high- versus low-
arousal states) and allows individuals to fit into their
sociocultural environments and behave in culturally ap-
propriate ways during social interactions.
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As cultural neurosCience resedrch requires expensive
equipment such as MRI scanner and cross-cultural com-
parison of brain imaging results, it is developing rapidly
mainly in East Asian, North American, and Western
Europe. This brings on the unbalanced development
of the field, and consequently, current cultural neurosci-
ence research mainly provides neuroimaging findings that
enhance our understanding of cultural differences in
behavior between the Western and East Asian societies.
We have known little about patterns of brain activities
that help us to assess the neural basis of behavior differ-
ence]tween other cultures such African and Arab
societies. It is undoubtedly important to M derstand
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enhanced neural acti research as
relevance encoding afemotional responses during social
cognitive/affective prjesses.

How do cultural neuroscience findings help us to under-
stand cultural differences in behavior? East Asian cultures
are characterized by enhanced activity in the social brain
network underlying perception and inference of others’
mind in the dMPFC and TPJ. The hyperactivity in the
these brain regions may provide a neural basis of in-
creased sensitivity to contextual social information in-
cluding others’ mental states. This pattern of brain
activity may then result in improved social performances
by successively taking others’ perspective, mediate influ-
ences of social relationships on social behavior, and facili-
tate accounts of behavior based on social contexts [3,5,11].
East Asian cultures also show increased lateral frontal
activity that satisfies the need of self-control and emo-
tional regulation and helps to maintain the low-arousal
positive emotional states in East Asians [6]. In contrast,
Western cultures are linked to enhanced activity in the



Finally, although current cultural neuroscience research
has demonstrated modulations of brain activity by cultur-
al experiences, it remains unspecified how cultures inter-
acts with neural mechanisms at cellular and molecular
(e.g., neurotransmitter) levels. To clarify these questions
is extremely important for understanding human specific
neural plasticity and has critical practical significance. For
instance, it has been taken for granted that medicines
tested in one cultural group also work for other cultural
populations. However, it is unclear whether a drug affects
brain activity in a similar vein across different cultures.
This should be taken considerations in future research.
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