
Method

161 undergraduate and graduate students were selected for the behavioral analysis of
the present study. 23 (3 male (13.04 %) and 20 female (86.95 %)) participants were
selected from these students via pre-screening questionnaire for EEG experiment. In
terms of the inclusion criteria, students in the upper 55th percentile for attachment
anxiety and students in the upper 57th percentile for attachment avoidance were
participated.

•Experiences in Close Relationships-Revised (Fraley, Waller and Brennan, 2000) is 
conducted to measure differences in adult attachment dimensions.

•STAI (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983) was used to measure state 
anxiety . 

“Attachment neuroscience” is assumed to be a growing era in the attachment 
literature, which offers cardinal knowledge about the function of the brain in 
attachment behaviors (Coan, 2008). Coan (2008) suggests that attachment is a higher-
order construct at the neural level. Vrticka and Vuilleumier (2012) postulate a 
framework of brain mechanism underlying individual differences in adult attachment 
orientations. According to their framework, differences in attachment orientations 
allows an understanding of changes in activity in neural network related to social 
approach and aversion tendencies to safety versus threat related information in social 
contexts. 

Most of the studies in the literature were examined processing of emoitonal 
information as a function of adult attachment. However,  little is known about 
neurobiological mechanism underlying mechanism of attentional bias evolving out of 
differences in adult attachment. Therefore, this study was aimed to investigate the 
following hypothesis:
• Attachment anxiety and attachment avoidance would be differentiate in terms of 

neural mechanism of attentive bias.

The attention bias task consisted of two phases. In the first phase, an emotion-word 
Stroop task was used to measure attentive bias. This task was included 33 target words, 
consisting of 11 threatening attachment (e.g. abandon), 11 non-threatening attachment 
(e.g. acceptance) and 11 neutral words (e.g. table). Participants were instructed to 
choose color of the presented word. 

In the second phase, 33 target words used in the first phase presented with 33 non 
target words (66 in total) which had not presented in the first phase. Non-target words 
consisted of equal number of attachment related threat words (11), attachment related 
non-threat words (11), and neutral words (11). They were instructed to recognize 
whether the word in the screen was presented or not in the first phase.

EEG activity was recorded with 30 electrodes placed according to the international 
10-20 system. The Stroop effect detected same time windows of N100, P200, and late 
negative potential (LNP).

For the each of the first and second phases of the attention bias task, separate ERP 
waveform analysis were performed. The following results were obtained.

• In the first phase and during correct responses, for N200 and LNP peaks, avoidant 
participants’ amplitude was significantly bigger than anxious participants. 

• In the second phase during correct and incorrect recognition, for all peaks, avoidant 
participants had significantly bigger amplitude compared to anxious participants. 
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Discussion and Conclusion

In particular, bigger early positive amplitudes (P1, P2) were produced by attachment avoidance 
during correct responses in first and second phases compared to attachment anxiety, suggesting 
that attachment avoidant people showed earlier information processing of attachment-related 
emotional stimuli when they recognized correct responses.  
Attachment avoidant people’s higher automiticy toward emotional stimuli reflect their skills to 
suppress or limit emotional stimuli at preattentive processing. 
On the other hand, attachment anxious people were less able to ignore emotional content of the 
words, thus in turn they were more likely to show controlled proccesing of the emotional stimuli. 
This finding was converge with the literature that attachment anxious people were less able to 
shift their attention away from the emotional content of the stmuli and hyperactivate their 
attachment system.
Bigger N2 amplitudes produced by attachment avoidance during correct scores showed that 
attachment avoidant people were more likely to show higher cognitive control to decide correct 
response at pre-attentive mechanism(Folstein & Van Petten, 2008). 
This finding could be interpreted that attachment avoidant people showed higher level of 
cognitive control in the flow of emotional information. These findings also fitted well with the 
reasoning that highly attachment avoidant people’s reliance on deactivating strategies characterized 
by blocking negative emotional states may facilitate cognitive control. 
Conversely, attachment anxious people were less able to show cognitive control toward emotional 
stimuli, which might be resulting from their up-regulating strategies.
Bigger N4 amplitudes produced by attachment avoidance during correct responses was an  
indicator of enhanced semantic processing of the emotional stimuli in the later stages of processing 
(Kutas & Hillyard, 1980). 
It appears that attachment avoidant people were more likely to show facilitated semantic 
processing of upcoming words in the later processing although they did not necessarily required to 
attend the meaning of the word in the both first and second phases of task. That is, they were failed 
to inhibit meaning of the emotional stimuli at later stages of processing. 
Even if attachment avoidant people were capable of defensively suppress activation of emotional 
content of the stimuli at earlier processing, their resources to block emotional information was 
limited. 
Also, with regard to incorrect responses, attachment avoidance also showed bigger N1 amplitude 
compared to attachment anxiety, suggesting that attachment avoidant people were more likely to 
devote attentional resources to emotional stimuli while they were recognizing incorrect responses.
Suprisingly, attachment avoidant people were failed to limit processing of emotional stimuli. Also, 
current findings revealed that people high in attachment avoidance could not sustain their cognitive 
control abilities. This finding was crucial by showing that defensive avoidance mechanism adopted 
by attachment avoidant people might be impaired at preattentive stage.
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Figure 1. Scalp topoghrapy and time latency of ERPs during emotional stroop task
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Figure 2. Comparison between anxiety vs avoidance ERPs during correct and incorrect responses
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