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Our recent work showed that close relationships result in shared cognitive and neural representations of the self and one�s
mother in collectivistic individuals (Zhu et al., 2007, Neuroimage, 34, 1310–7). However, it remains unknown whether close
others, such as mother, father and best friend, are differentially represented in collectivistic brains. Here, using functional
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degree of endorsement of individualistic and collectivistic

values. The intimate relationship between the self and

others was measured using the Chinese Interpersonal

Relationship Affective subscale (a 9-point Likert-type scale

with 1¼ to the lowest degree and 9¼ to the highest degree,

Zhang, 2001), which includes questions such as ‘how long

do you know this person?’, ‘how familiar are you with this

person?”, “how important is this person to you?”, “how

strongly does this person influence you?’, etc.

fMRI data acquisition and analysis
Scanning was performed at Peking University First Hospital,

on a GE 3-T scanner with a standard head coil. Thirty-two

transversal slices of functional images covering the whole

brain were acquired using a gradient-echo echo-planar

pulse sequence (64� 64� 32 matrix with spatial resolution

of 3.75� 3.75� 4 mm, TR¼ 2000 ms, TE¼ 30 ms, FOV¼

24� 24 cm, flip angle¼ 908). Anatomical images were ob-

tained using a 3D FSPGR T1 sequence (256� 256� 128
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best friend- vs Liu-judgments and contrasts of self- vs

mother-, father-, best friend-judgments.

RESULTS
Behavioral performances of trait judgments and memory

tests are shown in Table 1. One way ANOVA of the propor-

tions of ‘yes’ responses during the scanning procedure using

Task (self, mother, father, best friend or Liu) as an independ-

ent within-subjects variable showed a significant main effect

of Task [F(4, 120)¼ 4.465, P < 0.01]. Post-hoc analyses con-

firmed that the proportion of ‘yes’ response was slightly

higher to self- than to father- (P¼ 0.045), best-friend-

(P¼ 0.067) and Liu-(P¼ 0.016) judgments, but did not differ

from mother-judgment (P > 0.05). Reaction times were longer

to trait judgments (self, mother, father, best friend and Liu)

than to font-judgment [F(5, 150)¼
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feelings of intimacy. We entered either rating scores of the

collectivistic subscale, individualistic subscale and intimacy

or the differential rating score (i.e. collectivistic subscale

minus individualistic subscale) as repressors. However,

these analyses failed to show any significant activation

using a cluster-level threshold of P < 0.05 (corrected for mul-

tiple comparison).

DISCUSSION
Cultural values and behavioral performances
Cultural neuroscience studies investigate whether and how

cultural values and beliefs modulate brain activity involved

in multiple cognitive processes and behaviors (Chiao and

Ambady, 2007; Han and Northoff, 2008, 2009; Chiao,

2009). One way to uncover cultural influences on neural

activity is to compare subjects from two countries in

which one cultural value dominates others (e.g. individual-

ism or collectivism, Zhu et al., 2007; Chiao et al., 2009a).

However, the globalization of economy and education has

made it possible that college students in most countries are

exposed to different cultural values and beliefs. Thus it is

critical to assess which cultural value was dominant in our
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judged as suitable to describe the self evoked greater MPFC

activity relative to trait words judged as unsuitable to de-

scribe the self. A recent work showed further that the MPFC

mediates the processing of personal closeness. Krienen et al.

(2010) asked participants to make inferences about friends

and strangers who were either similar or dissimilar to one-

self in political attitudes, personality, lifestyle, occupation

and education. They found that the ventral region of the

MPFC and rostral ACC increased to friends compare to

strangers regardless whether the friends were similar or dis-

similar to the self. The findings underscore the functional

role of the MPFC activity in encoding the social relevance of

the person (closeness) to oneself. The current study comple-

mented previous research by showing that the MPFC also

differentiate between close others. Thus the MPFC not only

classifies persons in terms of close others vs strangers but

also engages in encoding how close a familiar other is. The

greater MPFC activity link to mother than father/best friend

in relation to the self may arise from stronger behavioral

connections during development between the self and

mother (Geary, 2000) and provide a neural basis for the

excessive concern of closeness with mother over other

close others (Hodges et al., 1999).

In consistent with differential neural representations of

mother and best friend, our subjects reported stronger in-

timate feelings to mother than to best friend. However, dif-

ferential neural representations of mother and father in the

MPFC were observed even though questionnaire measure-

ments of intimacy suggest similar close relationship between

the self and mother/father. Thus markers of different close

relationship can be found at the neural level (i.e. MPFC

activity) even when such difference could not be disclosed

in the questionnaire measurements of intimacy between

mother and father. In addition, our fMRI results failed to

reveal differential neural representation of father and best

friend whereas questionnaire measurements of intimacy sug-

gest different close relationship between father and the best

friend. The inconsistency between subjective feelings and

brain activity may arise from the influence of social desires

on explicit subjective reports of social feelings. Alternatively,

brain regions outside the MPFC may play a more critical role

in encoding the intimacy between the self and close others.

Given that self-report on behavioral surveys based on sub-

jective Likert scales is strongly influenced by the reference

group (Heine et al., 2002), future research may also investi-

gate Asian participants in Western cultural contexts to exam-

ine the neural representation of close others when referenced

to a different cultural group.

Recent studies have shown evidence that socio-cultural

contexts strongly shape neural basis of multiple levels of

human cognition (Chiao and Ambady, 2007; Han and

Northoff, 2008; Chiao, 2009). The current work further sug-

gest that different social interactions between the self and

individuals closely related to the self can also shape the neu-

rocogntive processes of the close others. To what degree are

neural representations of close others in the MPFC modu-

lated by cultural values and beliefs? This cannot be addressed

by our brain imaging results as the current work recruited

subjects from only one culture. We conducted regression

analyses but failed to find significant activations that corre-

lated with subjective ratings of individualism/collectivism

values across subjects. We also classified our subjects into

two groups based on a median split on the cultural values

and compared MPFC activity in associated with self and

close other judgments between the two groups. However,

this did not reveal reliable difference in MPFC activity be-

tween the two groups with high and low collectivism cultural

values. This is possibly due to the small variation of cultural

values among our subjects. Future research may investigate

the difference in neural representations of close others be-

tween two cultural groups and employed a large sample

to assess individual differences in brain activity underlying

personal relatedness in close relationship.

CONCLUSIONS
The current fMRI research showed evidence that close others

such as mother, father and best friend are differentially rep-

resented in human MPFC. Representation of mother’s traits
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