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Abstract 
Background: Bias in emotional information processing has 
been described in patients with borderline personality dis
order (BPD). This study investigates whether adolescent pa
tients with a diagnosis of BPD demonstrate abnormalities in 
attentional maintenance in viewing emotional faces. Sam
pling and Methods: Thirty female adolescents with a diag
nosis of BPD, 29 female adolescents with mixed psychiatric 
diagnoses, and 30 healthy participants were tested with the 
visual dot probe task. The task involved showing photo
graphs of actors with faces depicting neutral, negative, and 
positive expressions for 1,500 ms each. Results: Attentional 
bias to negative faces was not generally associated with BPD, 
but patients with BPD did show a strong correlation be
tween current mood and attentional bias to negative faces. 
Only in adolescents with BPD did attention to negative faces 
narrow when they were currently in a state of negative 
mood. Conversely, both control groups avoided negative 
faces in conjunction with a decline in positive mood. Conclu
sions: This study indicates that borderline pathology is 
linked to an inability to disengage attention from negative 
facial expressions during attentional maintenance when in a 
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negative mood. Based on these findings, mood-dependent 
therapeutic interventions focusing on attentional processes 
may represent a useful add-on to established therapies in 
patients with BPD. Copyright 1:1 2009 S. Karger AG, Basel 

Rigid and poorly adapted affective responses are a 
central feature of personality disorders [1] . Borderline 
personality disorder (BPD), in particular, is thought to 
arise from emotion dysregulation, which is conceptual
ized as a combination of emotional vulnerability and in
ability to modulate emotional responses [2]. Emotional 
vulnerability is characterized by a marked sensitivity to 
emotional stimuli and unusually strong reactions that are 
slow in returning to baseline. According to Linehan [2], 
most of the symptoms exhibited by patients with BPD
like impulsive and self-injurious behaviors are either the 
direct or indirect consequence of emotional dysregula
tion or attempts to modulate intense emotional reac
tions . 

Various authors [3-5] have emphasized the ability to 
control attention in contact with emotional stimuli (at
tentional control) in order to facilitate emotional regula
tion. Gross [6, 7] has distinguished 5 sets of such emo
tional regulation processes: situation selection, situation 
modification, attentional deployment, cognitive change, 
and response modulation. In this connection, attentional 
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deployment means the individual's ability to adapt his/ 
her own attention to modify emotions in a given situa
tion. Furthermore, an initial investigation has provided 
an even stronger empirical basis for a causal association 
between attentional bias and emotional vulnerability [8] . 
These findings suggest that individuals who were trained 
to pay attention to negative words rather than neutral 
words show better emotional regulation than individuals 
without this ability. This again leads to the assumption 
that, in the context of their emotional dysregulation, pa
tients with BPD show deficits in attentional control. Line
han [2] also stressed the impact of pronounced oscilla
tions from emotional baseline on attentional processes. 
In her point of view, patients with BPD show problems in 
disengaging attention from emotional stimuli because of 
their deficits in emotional regulation. However, she hy
pothesized that biased information processing is mood
dependent and that every person who is highly emotion
ally aroused shows deficits in attentional control. 

There is a large body of evidence regarding attention
al bias to emotionally relevant stimuli in a number of psy
chiatric disorders. For example, previous studies demon
strated that patients with anxiety disorders such as gen
eralized anxiety disorder [9], social phobia [10], and 
posttraumatic stress disorder show attentional bias to 
threatening stimuli [ll]. Depression, therefore, is not reli
ably associated with attentional bias to 'depressive or 
threatening words', but rather with biases in later stages 
of information processing such as the selective recall of 
negative information [12, 13]. Similarly to individuals 
with affective disorders, there might be an attentional 
bias toward negative rather than positive information in 
individuals with BPD [14]. 

Only few studies have investigated biased information 
processing in adults with BPD. Using the' directed forget
ting' paradigm, BPD patients showed impaired directed 
forgetting for borderline-specific negative stimuli, re
membering more words which they were instructed to 
forget than healthy comparison subjects [15]. The authors 
reasoned that while elaborating and encoding border
line-relevant stimuli, patients with BPD potentially show 
deficits in inhibition processes instead of a general bias in 
information processing. Another study found a reduced 
inhibition in forgetting negative words in the 'directed 
forgetting' task and in the negative priming task, while 
no effect was found in the emotional Stroop task [14]. Sig
nificant correlations were reported between inhibitory 
functioning with both current affect and with trait anxi
ety and anger in the BPD group, specifically for negative 
stimuli. These findings argued for difficulties in actively 
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suppressing irrelevant aversive information in patients 
with BPD. Another study explored attentional bias to
ward negative emotional stimuli with an emotional 
Stroop paradigm [16] . This study demonstrated that pa
tients with BPD as well as patients with cluster C person
ality disorders showed an attentional bias caused by neg
ative emotional words, whereas no bias was found in the 
healthy control group. Those results were interpreted as 
evidence for the presence of a relatively crude and non
borderline-specific 'hypervigilance' for any negative 
emotional stimulus in patients with BPD [16] . To sum
marize, previous research findings showed biased infor
mation processing in these patients regarding inhibition 
of irrelevant aversive stimuli and attentional bias to neg
ative emotional stimuli. Up to now no investigations have 
been conducted on information processing in adolescent 
patients with BPD. Indeed, this information may gener
ate insights as to whether deficits on information pro
cessing already exist in the early stages of BPD develop
ment. Although the validity of the diagnosis of BPD for 
adolescents has been discussed controversially, recent 
studies have revealed that the diagnosis of BPD in adoles
cent inpatients can reliably be assessed and has good con
current validity [17]. 

We proposed that deficient emotional regulation in 
BPD interferes with attentional processing of negative 
emotional stimuli in adolescents with BPD. We used the 
visual dot probe paradigm and emotional facial expres
sions instead of words as stimuli. As initial orienting 
(emotional Stroop paradigm) and memory functions (di
rected forgetting paradigm) have been investigated in 
previous studies [15, 16], the present one focuses on at
tentional maintenance in processing emotional stimuli. 
We hypothesized that patients with BPD would show an 
attentional bias to negative emotional stimuli but not to 
positive emotional stimuli. Moreover, because of the pos
sible impact of emotional arousal on information pro
cessing, we investigated the relationship between current 
mood and attentional bias. 

Methods 

Participants and Procedure 
Participants were young women between 13 and 19 years of 

age without a psychotic disease, pervasive developmental disor
der, alcohol/drug dependence, significant neurological disease, 
or impaired vision and with a full-scale IQ above 85 as measured 
by the German version [18] of the Wechsler Abbreviated Scale of 
Intelligence. The young women comprised three groups: patients 
with BPD (n = 30), patients with mixed psychiatric diagnoses who 
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did not exhibit another cluster B personality disorder or fulfill 
any of the borderline criteria as clinical control group (n = 29), 
and healthy volunteers who had never received a psychiatric di
agnosis or undergone any psychological or psychiatric treatment 
(Le., received psychotropic medication) in their lifetime (n = 30). 

Patients were consecutively recruited at the Department of 
Child and Adolescent Psychiatry of the University of Heidelberg 
where they were either inpatients or outpatients. The patients 
were informed about the study by their attending physicians. 
Healthy comparison subjects were recruited through advertise
ments in public schools. All patients who were suspected of hav
ing a BPD were included in the screening to confirm the diagno
sis. lfthe diagnosis was confirmed, the patients were included in 
the experiment. Patients without BPD and healthy comparison 
subjects who fulfilled the criteria for the clinical or healthy con
trol group were matched by age and IQ. The study was approved 
by the Ethics Committee of the Faculty of Medicine. Adolescent 
subjects provided written assent and legal guardians provided 
written informed consent after study procedures were fully ex
plained. Clinical and neuropsychological measurements were 
carried out at three separate appointments during a time period 
of 2 weeks at the Research Center of the Department of Child and 
Adolescent Psychiatry. 

Measures 
Axis I diagnoses were surveyed with the German version [19] 

of the semi-structured diagnostic interview of the Schedule for 
Affective Disorders and Schizophrenia for School-Age Chil
dren - Present and Lifetime Version [20, 21]. Axis II diagnoses 
were assessed by using the German version [22] of the Structured 
Clinical Interview for DSM-IV Axis II Personality Disorders [23]. 
The interviews were conducted with each adolescent by a trained 
child psychiatrist and tape-recorded. The reliability ofBPD diag
nosis was assessed by a second rating of 10 randomly selected au
diotaped interviews by a trained psychologist and was found to 
be excellent (Cohen's kappa = 1). 

The German version [24] of the Children's Global Assessment 
Scale [2S] was used to measure the overall psychosocial function
ing of the participants. The general extent of psychopathology 
was assessed by using the Global Severity Index (GSI) from the 
German version [26] of the Symptom Checklist SCL-90-R [27]. 
Reports of depressive symptoms were evaluated with the German 
version [28] of the Children's Depression Inventory [29, 30]. To 
measure the degree of social fears, the participants filled out the 
German version [31] of the Social Phobia and Anxiety Inventory 
for Children [32-34]. 

To determine the attentional bias, the visual dot probe para
digm was used. With this paradigm, it is assumed that partici
pants react faster to visual cues in an attended area than in an 
unattended area [9], and therefore spatial attention can be mea
sured by the reaction time to visual cues [3S, 36]. Both this para
digm and the stimuli applied have been successfully employed in 
adults [37, 38]. The stimuli were presented on a computer monitor 
in a darkened room. Subjects sat at a 87.S-cm distance from the 
monitor to ensure a parafoveal presentation of the facial expres
sions. Experimenters were blinded to group assignment. Before 
data collection, the participants specified their current mood by 
answering the question 'How do you feel at this moment?' on a 
100-mm visual analog scale ranging from 0 (very good) to 100 
(very bad). 

Attentional Bias in Later Stages of 
Emotional Information Processing 

The task relied on pairs of photographs from different actors, 
each presenting two facial expressions: one neutral and the other 
either negative (angry, anxious, sad, or disgusting) or positive 
(happy). The photographs were extracted from the Ekman and 
Friesen [39] series of facial expressions. Photographs of 4 women 
and 4 men, with every individual exhibiting each of the S emo
tional expressions and 1 neutral expression, comprised the stimu
lus set of 48 pictures. Each of the 40 emotional pictures (positive 
or negative) was paired with the neutral expression of the same 
actor, resulting in 40 pairs of pictures. 

The task began with 32 trials of neutral stimuli. First, a fixa
tion cross was presented centrally for SOO ms, which was followed 
by two stars that were visible for I,SOO ms. Immediately thereafter, 
a 'dot probe' composed of two points, one upon the other or side 
by side, was presented at the left or right side of the screen. Sub
jects were instructed to press one of two keys as quickly and as 
accurately as possible to indicate the form of the probe. The inter
trial interval was equivalent to the reaction time of the partici
pant. The neutral trials served to collect data about attentional 
performance to non-emotional stimuli. Subsequent to the neutral 
trials, 320 experimental trials were presented in random order. 
For these experimental trials, pairs of pictures from the same ac
tor, instead of stars, were presented on the screen for I,SOO ms. 
This stimulus duration allows for multiple gaze shifts and is 
therefore sensitive for later stages of attentional processing or at
tentional maintenance [40]. These trials included 160 negative 
emotional trials and 160 positive emotional trials. One half of the 
trials displayed the emotional expression on the right and the oth
er half displayed the emotional expression on the left. 

Analysis 
As described in earlier studies [9, 41] , the trials with erroneous 

responses were discarded. Because latencies of less than 100 ms 
are too fast to be considered a real reaction to the stimuli [42], they 
were also discarded. Error rates are presented in table 1. Less than 
1% of the trials involved latencies of less than 100 ms. Because of 
their insensitivity to outliers, we preferred working with reaction 
time medians instead of means. 

We commenced this study with clear a priori hypotheses based 
on previous data relating clinical measures to measures of atten
tional bias to emotional stimuli. As a result, analyses were based 
on derived measures of attentional bias. These were calculated us
ing a standard formula that subtracts, for each participant, the 
mean reaction time in trials in which the emotional face and 
probe appeared on the same side of the display from the mean 
reaction time in trials in which the emotional face and probe ap
peared on the opposite side of the display [11,43]. Positive bias 
scores reflect the propensity to monitor the emotional (positive or 
negative) stimulus, and negative bias scores reflect the tendency 
to avoid the (positive or negative) emotional stimulus. 

Group characteristics between all groups were compared us
ing analysis of variance, whereas group characteristics between 
the clinical groups were compared by independent-samples t 
tests. To test the first hypothesis, the groups were compared by 
analysis of variance. The secondary hypothesis was tested by 
analysis of covariance with current mood and the interaction be
tween group and mood as covariate. When there is a Significant 
interaction between group and current mood, group factor and 
current mood cannot be evaluated independently of each other 
because group differences vary according to the status of current 
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Table 1. Demographic and clinical characteristics for 30 female adolescents with BPD, 29 female adolescents with mixed psychiatric 
diagnoses, and 30 healthy comparison subjects 

Patients with BPD Patients with Healthy com- Analysis 
mixed psychi- parison sub-

F(2,86) P atric diagnoses jects 

Age, years 
IQ (Wechsler Abbreviated Scale ofIntelligence) 
Children Global Assessment Scale l 

GSIl 
Depression Inventory for Children and Adolescents l 

Social Phobia and Anxiety Inventory for Children2 

Current mood at visual dot probe3 

16.13 ± 1.48 
109.73±9.12 
50.50 ± 10.61 

1.12±0.64 
24.90 ± 9.43 
18.39 ± 11.58 
39.5±24.9 

15.31 ± 1.11 
106.86 ± 6.60 
60.90 ± 13.75 

0.60 ± 0.52 
14.56±9.02 
11.22 ± 9.84 
29.3±20.8 

15.73 ± 1.46 2.69 0.07 
108.53 ± 9.25 0.86 0.43 
100.00 ± 0.00 204.73 <0.001 

0.22±0.14 26.43 <0.001 
9.18±4.21 30.63 <0.001 
8.09±6.06 9.24 <0.001 
19.9 ± 14.7 6.82 <0.01 

1 All groups differed significantly from each other in post hoc comparisons. 
2 Subjects with BPD differed significantly from the other two groups in post hoc comparisons. 
3 Subjects with BPD differed significantly from the healthy subjects in post hoc comparisons. 

mood. Therefore, we calculated group differences at defined 
mood scores. If a significant interaction was absent, the evalua
tion was carried out by analysis of covariance with only current 
mood as covariate. This is intended to ensure a better interpreta
tion of the group means. An (X level of 0.05 was used for all statis
tical tests. 

Results 

Characteristics of the Subjects 
Table 1 summarizes the characteristics of the subjects. 

As shown in table 1, female adolescents with BPD exhib
ited lower psychosocial functioning (Global Assessment 
Scale) a higher extent of general psychopathology (GSI) 
a higher extent of depressive symptoms, and a higher ex
tent of symptoms of social anxiety. Because of the missing 
correlation between bias score and Global Assessment 
Scale (r = 0.06, P = 0.59), GSI (r = 0.06) P = 0.59), depres
sion (r = 0.07, P = 0.52), and social anxiety (r = 0.001, P = 
0.99), the variables were not included as covariates in the 
statistical models. Five patients with BPD and 3 patients 
without BPD were taking psychotropic medications. 
Since results were similar when these participants were 
excluded) data from these participants were retained in 
the statistical models. 

In addition to the borderline diagnosis, all of the pa
tients with BPD had at least one axis I psychiatric diag
nosis (see table 2 for axis I diagnoses of the two clinical 
groups). The mean number of axis I psychiatric diagno
ses in patients with BPD was 2.57 (SD = 1.10, range = 1-6). 
The mean number of axis I psychiatric diagnoses in the 
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Table 2. Current axis I diagnoses for 30 female adolescents with 
BPD and 29 female adolescents with mixed psychiatric diagnoses 
(multiple diagnoses per subject possible) 

BPD 

n 

Disruptive behavior disorders 4 
Substance use disorders 8 
Depressive disorders 21 
Anxiety disorders 9 
Somatoform disorders 2 
Dissociative disorders 17 
Eating disorders 14 
Impulse control disorders 
Adjustment disorders 

%a 

5.2 
10.4 
27.3 
11.7 
2.6 

22.1 
18.2 

1.3 
1.3 

Mixed 
psychiatric 
diagnoses 

n %a 

17 37.7 
9 20.0 
1 1.3 
6 13.3 

10 22.2 

2 2.6 

a Percent of total axis I diagnoses of the group (n = 77 in pa
tients with BPD, n = 45 in patients with mixed psychiatric disor
ders). 

patients with mixed psychiatric diagnoses was signifi
cantly lower than in the patients with BPD [mean = 1.55, 
SD = 0.63) range = 1-3; t(57) = -4.31, P < 0.001]. 

Among the adolescents with BPD, most of the patients 
satisfied between 5 (n = 13,43.3%) and 6 (n = 14) 46.7%) 
diagnostic criteria for the borderline diagnosis (mean = 
5.73, SD = 0.83). Only 3 patients (10%) fulfilled more than 
6 criteria. The patients with BPD primarily satisfied the 
criteria for behavioral and affective instability such as 
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Table 3. Results of the visual dot probe 
Characteristic Patients with BPD Patients with Healthy comparison for 30 female adolescents with BPD, 

29 female adolescents with mixed (n = 30) mixed psychiatric subjects (n = 30) 

psychiatric diagnoses, and 30 healthy diagnoses (n = 29) 

comparison subjects mean) SD mean) SD mean) SD 

Neutral trials 
RT,ms 521.80 84.48 481.29 66.50 517.82 70.04 
Errors, n 2.17 2.38 2.07 2.14 2.47 3.20 

Visual dot probe 
RT,ms 569.50 8U8 526.95 73.35 545.25 62.92 
Errors, n 10.07 8.34 9.97 8.14 11.07 8.78 

Bias score 
Negative stimuli 3.16 18.38 -0.48 14.54 3.48 11.43 
Positive stimuli -0.60 26.01 -4.65 26.85 2.20 27.26 

RT = Reaction time. 
) Mean of individual medians of attentional bias scores (stimulus duration: 1,500 ms) 

in the three groups. 

self-injury, impulsivity, and mood fluctuations (>80%). 
In contrast, interpersonal instability and abandonment 
anxiety were relatively rare «40%). 

Attentional Bias 
With regard to performance in the neutral trials and 

experimental trials, no group differences emerged in re
action time [neutral trials: F(2, 86) = 2.66, p = 0.08; ex
perimental trials: F(2, 86) = 2.54, p = 0.09] or concerning 
error rates in probe location identification [neutral trials: 
F(2, 86) = 0.19, P = 0.83; experimental trials: F(2, 86) = 
0.16, P = 0.86]. However, group differences did emerge in 
current mood before the visual dot probe between pa
tients with BPD and healthy volunteers (table 1). 

Attentional bias score regarding negative emotional 
stimuli is shown in table 3. The first hypothesis could not 
be proven. The analysis of variance showed no group dif
ferences in attentional bias to negative emotional stimuli 
[F(2, 86) = 0.63, p = 0.54]. The examination of the second
ary hypothesis showed an influence of current mood on 
attentional bias, which is different for the study groups. 
The analysis of covariance indicated a significant inter
action between current mood and the group factor [F(2, 
83) = 11.64, p < 0.0001]. Therefore, the findings from the 
covariate [F(l, 83) = 0.00, p = 0.98] cannot be evaluated 
independently of the group factor and have no explana
tory power. We calculated group differences at defined 
mood scores to exemplify the influence of the mood score 
on group differences in attentional bias. The calculation 
of group differences at defined mood scores showed sig-

Attentional Bias in Later Stages of 
Emotional Information Processing 

nificant differences with respect to positive mood (actual 
mood score = 10), neutral mood (actual mood score = 50), 
and negative mood (actual mood score = 70). Patients 
with BPD showed significantly greater avoidance of neg
ative emotional stimuli when in a positive mood than pa
tients without BPD [F(l, 83) = 7.06, P = 0.01] or healthy 
volunteers [F(l, 83) = 11.55, p = 0.001]. When in a neutral 
mood, patients with BPD exhibited a significantly great
er focus on negative emotional stimuli than patients 
without BPD [F(l, 83) = 7.95, P = 0.006] and healthy vol
unteers [F(l, 83) = 3.93, p = 0.05] . When in a negative 
mood, patients with BPD also exhibited a significantly 
greater focus on negative emotional stimuli than patients 
without BPD [F(l, 83) = 14.22, P = 0.0003]. Because all 
healthy volunteers showed positive or neutral mood, pa
tients with BPD and healthy controls were not compared 
in negative mood. Regression straight lines of attentional 
bias to negative stimuli are provided in figure 1 for the 
three experimental groups regarding the current mood. 

Attentional bias score regarding positive emotional 
stimuli is also shown in table 3. The analysis of variance 
did not show any group differences in attentional bias to 
positive emotional stimuli either [F(2, 86) = 0.49, p = 
0.62]. Therefore, the first hypothesis cannot be proven. 
The analyses for the secondary hypothesis showed that 
the interaction between current mood and the group fac
tor was not significant [F(2, 83) = 0.96, P = 0.39]. Due to 
the missing interaction between current mood and group 
factor, the group differences were analyzed by analysis of 
covariance with current mood as covariate. Current 
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Fig. 1. Regression of attentional bias to negative cues in patients 
with BPD, patients with mixed psychiatr ic diagnoses, and com
parison subjects taking into account their current mood. Atten
tional bias for faces: positive bias scores reflect the tendency to 
monitor the negative emotional stimulus; negative bias scores re
flect the tendency to avoid the negative emotional stimulus. Ac
tual mood score: visual analog scale from very good to very bad. 
Vertical dotted lines represent defined mood scores for conducted 
group comparisons. 

mood as covariate was not significant [F(2, 85) = 0.50, p = 
0.48]. For this reason, the secondary hypothesis could not 
be proven either. 

Discussion 

To the best of our knowledge, this is the first study us
ing the visual dot probe in patients with BPD and the first 
to analyze distortions in attentional maintenance of emo
tional stimuli in adolescents with BPD. To summarize the 
major findings, no general group differences in atten
tiona I bias to negative emotional stimuli were found when 
current mood was not taken into account. We found an 
interaction between current mood and hypervigilance to 
negative emotional stimuli in female adolescents with 
BPD. Attentional bias to negative emotional stimuli was 
found when patients with BPD were in a negative mood. 
When patients with BPD were in a positive mood, they 
displayed an avoidance of negative emotional stimuli. 
Both control groups showed a more reverse pattern. This 
may indicate that the findings do not represent a com
mon, nonspecific effect of the actual state, but rather a 
borderline-specific effect. A further interesting finding is 
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the unimpaired reaction to positive emotional stimuli in 
patients with BPD. Female adolescents with BPD neither 
displayed distortions in attentional processes nor asso
ciations between current mood and attentional bias to 
positive emotional stimuli, which is in contrast to the 
findings of Sieswerda et al. [44]. In that study evidence 
was found for attentional bias to positive words. This con
tradictory result may be explained by the use of different 
paradigms that tested different phases of attentional fo
cus (early vs. late stages). However, the different findings 
may be due even more to the use of different stimuli. Our 
findings may strengthen the assumption that emotional 
dysregulation in BPD is linked with the processing of 
negative emotional faces rather than with the processing 
of emotional stimuli in general. 

Previous studies of BPD found a crude 'hypervigi
lance' to any negative emotional stimuli [16] and a failure 
in inhibition while encoding and elaborating borderline
specific words, but not with positive words [15] . If current 
mood of the patients in those studies was predominantly 
negative, the findings are consistent with our results. 
This highlights the importance of accounting for current 
mood in subsequent studies about information process
ing in BPD. It seems important to mention that in our 
investigation actual mood and not depression moderates 
attentional bias to negative emotional stimuli in patients 
with BPD. The finding that attentional bias to negative 
emotional stimuli in patients with BPD is influenced by 
a state rather than trait mood factor should be confirmed 
in further studies. 

Our findings can be interpreted in the context of the 
dialectic-behavioral theory of BPD. Linehan [2] hypoth
esized that attentional bias to emotional stimuli is the ef
fect of emotional arousal rather than a specific character
istic of patients with BPD. Our findings suggest that 
patients with BPD do not show a stronger reaction to 
emotional stimuli as a result of their high emotional 
arousal and pronounced emotional vulnerability. In
stead, information processing of negative emotional 
stimuli in patients with BPD seems to be elementarily dif
ferent from that in patients with other psychiatric disor
ders and healthy human beings. When in a negative 
mood, patients with BPD may have difficulty disengag
ing attention from negative emotional stimuli. That 
might aggravate negative mood and develop into a vi
cious circle. Patients with BPD might not be able to con
trol their attention in negative mood and avoid negative 
emotional stimuli to regulate their emotions. It may be 
postulated that deficits in attentional control, especially 
the mood-dependent reduced ability to disengage from 
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negative emotional stimuli, cause inhibition deficits of 
borderline-relevant stimuli as revealed in the investiga
tion conducted by Korfine and Hooley [15). If our find
ings can be confirmed, the concept of emotional vulner
ability and emotional dysregulation should be enhanced 
by mood-dependent and borderline-specific processes of 
selection and attention relating to negative emotional 
stimuli. 

To ensure that the borderline pathology in our study 
is representative of the population served by a typical 
university clinic for child and adolescent psychiatry, the 
clinical groups were recruited consecutively from the 
clinical setting. Moreover, the investigation of a clinical 
control group provides evidence for the specificity of the 
findings for patients with BPD. A limitation to our study 
is the fact that all subjects were female and adolescent, 
which represents a restriction for generalizing our re
sults. The fact that current mood was only assessed by a 
visual analog scale and was not an independent variable 
under the control of the experimenter (mood induction) 
limits causal interpretation of the results. 

Conclusions 

This study should stimulate subsequent research on 
neuronal aspects of attentional bias and its relation to 
BPD. Previous studies in adults have provided evidence 
for an enhanced amygdala activation in BPD when view
ing standardized, emotionally aversive slides [45). With 
regard to this finding it may be assumed that the visual 
cortex of patients with BPD may be modulated through 
the amygdala, increasing attention to emotionally rele
vant environmental stimuli. Future research might ex
amine these associations by using neuroimaging meth
ods. Therefore, the current paradigms could be used to 
generate insights into the relationships between mood
dependent attention, BPD, and underlying dysfunction 
in neural systems engaged by negative emotional stimuli. 
Moreover, future studies might consider the effects of 
mood induction on attentional bias. 

The heightened processing of negative stimuli in a 
negative mood might impair the current mood of pa
tients with BPD and become a vicious circle. Further
more, the avoidance of negative facial expressions while 
in a positive mood may promote dysfunctional social in
teractions by impairing recognition of important emo
tional stimuli. This then might provoke stronger emo
tional reactions in others and an escalation of interper
sonal interactions. As a consequence, the current mood 

Attentional Bias in Later Stages of 
Emotional Information Processing 

of the patient might deteriorate and activate dysfunction
al efforts to regulate his/her own emotions. Abnormali
ties in attentional processes help maintain borderline pa
thology, which offers potential for novel therapeutic op
tions. Along this line, therapeutic interventions with the 
aim to influence attentional processes represent a useful 
complement to established therapies in patients with 
BPD. One possibility would be to use techniques that 
modify or control attentional processes [46), such as an 
attentional retraining that teaches patients to counteract 
the engagement of attention to negative stimuli and adopt 
an avoidant attentional style [13). Interventions to reeval
uate negative emotional cues could also be considered 
reasonable and helpful [47). These interventions should 
be adopted when patients with BPD are in a negative 
mood. When in a positive mood, patients with BPD 
should additionally be instructed to pay attention to neg
ative emotional cues in the social environment. In doing 
so, patients could learn to react in a functional manner 
and avert escalating interactions. Such treatments might 
specifically target underlying abnormalities in attention 
as a means of affecting social functioning and improving 
emotional regulation. 

Acknowledgments 

The authors gratefully acknowledge the critical comments of 
Prof. Martin Bohus on an earlier draft of the manuscript. This 
study was in part supported by the German Research Foundation 
(DFG, GRK 229/2-02). 

References 1 American Psychiatric Association: Diagnos
tic and Statistical Manual of Mental Dis
orders, ed 4, Text Revision. Washington, 
American Psychiatric Association, 2000. 

2 Linehan MM: Cognitive-Behavioral Treat
ment of Borderline Personality Disorder. 
New York, Guilford Press, 1993. 

3 Derryberry D, Rothbart MK: Emotion, at
tention, and temperament; in Izard CE, Ka
gan J. Zajonc RB (eds): Emotions, Cognition 
and Behavior. Cambridge, Cambridge Uni
versity Press, 1984, pp 132-166. 

4 Derryberry D, Rothbart MK: Arousal, affect, 
and attention as components of tempera
ment. J Pers Soc PsychoI1988;55:958-966. 

5 Gottman JM, Katz LF: Effects of marital dis
cord on young children's peer interaction 
and health. Dev PsychoI1989;25:373-381. 

6 Gross J: The emerging field of emotion regu
lation: an integrative review. Rev Gen Psy
choI1998;2:271-299. 

7 Gross J: Emotion regulation: past, present, 
future . Cogn Emot 1999;13:551-573. 

Psychopathology 2010;43:25-32 31 



8 MacLeod C, Rutherford E, Campbell L, Ebs
worthy G, Holker L: Selective attention and 
emotional vulnerability: assessing the causal 
basis of their association through the exper
imental manipulation of attentional bias. J 
Abnorm PsychoI2002;111:107-123. 

9 Mogg K, Bradley BP: Some methodological 
issues in assessing attentional biases for 
threatening faces in anxiety: a replication 
study using a modified version of the probe 
detection task. Behav Res Ther 1999;37:595 -
604. 

10 Mogg K, Philippot P, Bradley BP: Selective 
attention to angry faces in clinical social 
phobia. J Abnorm Psycho I 2004; 113: 160-
165. 

11 Dalgleish T, Moradi AR, Taghavi MR, Ne
shat-Doost HT, Yule W: An experimental in
vestigation of hypervigilance for threat in 
children and adolescents with post-traumat
ic stress disorder. Psychol Med 2001 ;31 :541-
547. 

12 MacLeod C, Rutherford E, Campbell L, Ebs
worthy G, Holker L: Selective attention and 
emotional vulnerability: assessing the causal 
basis of their association through the exper
imental manipulation of attentional bias. J 
Abnorm PsychoI2002;111:107- 123. 

13 Williams JMG, Watts FN, MacLeod C, 
Mathews A: Cognitive Psychology and Emo
tional Disorders. Chichester, Wiley, 1997. 

14 Domes G, Winter B, Schnell, K, Vohs K, Fast 
K, Herpertz SC: The influence of emotions 
on inhibitory functioning in borderline per
sonality disorder. Psychol Med 2006; 36: 
1163-1172. 

15 Korfine L, Hooley JM: Directed forgetting of 
emotional stimuli in borderline personality 
disorder. J Abnorm Psychol 2000; 109:214-
221. 

16 Arntz A, Appels C, Sieswerda S: Hypervigi
lance in borderline disorder : a test with the 
emotional Stroop paradigm. J Pers Disord 
2000;14:366- 373. 

17 Miller AL, Muehlenkamp n, Jacobson CM: 
Fact or fiction : diagnosing borderline per
sonality disorder in adolescents. Clin Psy
chol Rev 2008;28:969-981. 

18 Dahl G: Reduzierter Wechsler-Intelligenz
test (WIP). Bodenheim, Anton Hain, 1972. 

19 Delmo C, Weiffenbach 0, Gabriel M, Poust
ka F: Kiddie-Sads-Present and Lifetime Ver
sion (K-SADS-PL). German Research Ver
sion, Translation and Adaption, ed 3. Frank
furt am Main, University of Frankfurt, 
Department of Child and Adolescent Psychi
atry, 2000. 

20 Chambers WJ, Puig-Antich J, Hirsch M, 
Paez P, Ambrosini PJ, Tabrizi MA, Davies M: 
The assessment of affective disorders in chil
dren and adolescents by semistructured in
terview: test-retest reliability of the schedule 
for affective disorders and schizophrenia for 
school-age-children, present episode ver
sion. Arch Gen Psychiatry 1985;42:696-
702. 

21 Kaufman J, Birhamer B, Brend D, Rao U, 
Flynn C, Moreci P, Williamson D, Ryan N: 
Schedule for Affective Disorders and Schizo
phrenia for School-Age Children - Present 
and Lifetime Version (K-SADS-PL): initial 
reliability and validity data. JAm Acad Child 
Adolesc Psychiatry 1997;36:980-988. 

22 Fydrich T, Renneberg B, Schmitz B, Witt
chen HU: SKID-II . Strukturiertes klinisches 
Interview ftir DSM-IV. Achse II: Personlich
keitsstorungen (Interviewheft). Gottingen, 
Hogrefe, 1997. 

23 First MB, Spitzer RL, Gibbon M, Williams 
JBW: User's Guide for the Structured Clini
cal Interview for DSM-IV Personality Disor
ders (SCID-II). Washington, American Psy
chiatric Press, 1996. 

24 Steinhausen HC: Eine Skala zur Beurteilung 
psychisch gestorter Kinder und Jugendli
cher. Z Kinder Jugendpsychiatr 1985; 13: 
230-240. 

25 Shaffer D, Gould M, Brasic J, Ambrosini P, 
Fisher P, Bird H, Aluwhalia S: A children's 
global assessment scale (CGAS). Arch Gen 
Psychiatry 1983;40: 1228-1231. 

26 Franke GH: SCL-90-R. Gottingen, Hogrefe, 
1995. 

27 Derogatis LR: SCL-90-R, Administration, 
Scoring, and Procedures Manual I for the 
Revised Version. Baltimore, Johns Hopkins 
University School of Medicine, 1977. 

28 Stiensmeier-Pelster J, Schtirmann M, Duda 
K: Depressions-Inventar ftir Kinder und Ju
gendliche (OIKJ) . Testmappe und Handan
weisung. Gottingen, Hogrefe, 1989. 

29 Kovacs M: The Children's Depression Inven
tory: A Self-Rated Depression Scale for 
School-Aged Youngsters . Pittsburgh, Uni
versity of Pittsburgh, School of Medicine, 
1983. 

30 Kovacs M: The Children's Depression Inven
tory (COI). Psychopharmacol Bull 1985;21: 
995-999. 

31 Melfsen S, Florin I, Warnke A: SPAIK - So
zialphobie und Angstinventar ftir Kinder. 
Gottingen, Hogrefe, 2001. 

32 Beidel DC, Turner SM, Fink CM: Assess
ment of childhood social phobia: construct, 
convergent and discriminative validity of 
the Social Phobia and Anxiety Inventory for 
Children (SPAI-C). Psychol Assess 1996;8: 
235-240. 

32 Psychopathology 2010;43:25-32 

33 Beidel DC, Turner SM, Morris TL: A new in
ventory to assess childhood social anxiety 
and phobia: the social phobia and anxiety in
ventory for children. Psychol Assess 1995;7: 
73-79. 

34 Beidel DC, Turner SM, Morris TL: Social 
Phobia and Anxiety Inventory for Children. 
Toronto, Multi Health Systems, 1998. 

35 Navon D, Margalit B: Allocation of attention 
according to informativeness in visual rec
ognition. Q J Exp Psychol A 1983;35:497-
512. 

36 Posner MI, Synder S, Davidson B: Attention 
and the detection of Signals. J Exp Psychol 
Gen 1980;109:160- 174. 

37 Bradley BP, Mogg K, Falla SJ, Hamilton LR: 
Attentional bias for threatening facial ex
pressions in anxiety: manipulation of stimu
lus duration. Cogn Emot 1998;12:737-753. 

38 Mogg K, Bradley BP, Dixon C, Fisher S, 
Twelftree H, McWilliams A: Trait anxiety, 
defensiveness and selective processing of 
threat: an investigation using two measures 
of attentional bias. Pers Individ Dif 2000;28: 
1063-1077. 

39 Ekman P, Friesen W: Pictures of Facial 
Affect. Palo Alto, Consulting Psychologist 
Press, 1976. 

40 Mogg K, Bradley BP, de Bono J, Painter M: 
Time course of at ten tiona I bias for threat in 
formation in non-clinical anxiety. Behav Res 
Ther 1997;35:297-303. 

41 Bradley BP, Mogg K, White J, Groom C, De 
Bono J: Attentional bias for emotional faces 
in generalized anxiety disorder. Br J Clin 
PsychoI1999;38:267-278. 

42 Ratcliff R: Methods of dealing with reaction 
time outliers. Psychol Bull 1993;114:510-
532. 

43 Mogg K, Bradley BP, Hyare H, Lee S: Selec
tive attention to food-related stimuli in hun
ger: are attentional biases specific to emo
tional and psychopathological states, or are 
they also found in normal drive states? Behav 
Res Ther 1998;36:227-237. 

44 Sieswerda S, Arntz A, Mertens I, Vertommen 
S: Hypervigilance in patients with border
line personality disorder. Behav Res Ther 
2007;45:1011-1024. 

45 Herpertz S, Dietrich T, Wenning B, Krings T, 
Erberich S, Willmes K, Thron A, Sass H: Ev
idence of abnormal amygdala functioning in 
borderline personality disorder: a functional 
MRI study. Bioi Psychiatry 2001;50:292-
298. 

46 Mathews A, MacLeod C: Discrimination of 
threat cues without awareness in anxiety 
states. J Abnorm PsychoI1986;95:131-138. 

47 Mogg K, Bradley BP: A cognitive-motiva
tional analysis of anxiety. Behav Res Ther 
1998;36:809-848. 

von Ceumern-Lindenstjerna/Brunnerl 
Parzer IMundt/Fiedler IResch 


