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Abstract
Aim
Attention bias for negative emotions and ethnicity-related attention bias are 
broadly studied in adult populations. Surprisingly, even though previous 
research suggests that such biases effect how social situations are interpreted, 
studies in adolescent populations are lacking. Furthermore, while latest studies 
show that the dot-probe paradigm has a low reliability, most studies so far have 
been conducted with this paradigm. The present study investigated the extent 
to which attention bias for negative emotions and ethnicity-related attention 
bias are present in a native Dutch and an ethnic-minority Dutch adolescent 
population. 

Methods
Using a multi-ethnic school-based population in the Netherlands, 1,366 
adolescents (mean age 12.7 (0.66)), participated in a Visual Search Task to 
measure attention bias.

Results
Results showed that attention bias for negative emotions is present in native 
and ethnic-minority adolescents (N=1366). No evidence was found for an 
ethnicity-related attention bias, except for an unexpected stronger bias for 
own-ethnicity negative emotional faces in the native Dutch group. 

Conclusion
Further research is needed to understand the underlying processes related to 
these biases.
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Introduction 
Every day people are exposed to an overwhelming amount of information. To 
prohibit information overload the human brain is constructed to filter relevant 
social stimuli. Selective attention plays an important role in this process. 
Selective attention is part of the associative information processing system and 
occurs when stimuli have a high saliency value, which makes a stimulus stand 
out [1, 2]. The preferential allocation of attention to certain stimuli is referred 
to as attention bias [3]. As in most research concerning attention bias, this 
study focuses on the preferential allocation of attention to negative information 
(hereafter negative emotions).
An increasing number of studies show that there may be an interaction 
between attention bias for negative emotions and social cues, like ethnicity. 
For example, using a dot-probe paradigm, white participants viewed neutral 
and angry faces of black and white men and had to indicate on which side 
of the screen a dot was shown. White participants detected the dot more 
rapidly when it appeared in the location of the black face, indicating that 
white people unconsciously attended to the black male first rather than to 
the white male [4]. Using the same and other methods, others found similar 
results [5–7]. The tendency to pay attention to other-ethnicity stimuli rather 
than to own-ethnicity stimuli is also referred to as ethnicity-related attention 
bias. It has been suggested that ethnicity-related attention bias is a result of an 
association of the other-ethnicity with threat [4, 5, 8]. 
Ethnicity-related attention bias has, to our knowledge, not been investigated 
in children and adolescents. Prior research has shown that a general attention 
bias for negative emotions is common among children and adolescents [9], but 
it remains unclear whether ethnicity-related attention bias has an onset in 
either adolescence or in adulthood. Since adolescence is important for adequate 
social development, it is important to know if ethnicity-related attention biases 
are already present in adolescence [10]. 
The present study examines both attention bias for negative emotions and 
ethnicity-related attention bias in adolescence. Since selective attention is 
likely to have implications for how situations are interpreted, examining the 
interaction between attention bias and ethnicity is significant. Attention bias for 
negative information is known to play an important role in the emergence and 
persistence of mental health problems [1, 3]. These factors may be especially 
relevant for ethnicity-related attention bias, which could induce the ethnic-
density hypothesis effect. Ethnic density hypothesis suggests that people 
have a greater risk for mental health problems when living in areas with low 
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proportions of own ethnicity (e.g. [11, 12]). Translating this to ethnicity-related 
attention bias, if, in social situations, members of another ethnicity draw more 
attention than one’s own ethnicity, this may contribute to the feeling of being 
among less people of one’s own ethnicity. and, therefore, more isolated, which, 
in turn, may lead to more risk for mental health problems. 
Ethnicity-related attention biases are mostly studied using dot-probe 
paradigms; however, the most recent research has criticized this paradigm 
[13–15]. Van Bockstaele et al. [15] showed that the dot-probe paradigm has a 
very low split-half reliability and convergent validity. The split-half reliability 
for the Visual Search Task (VST), on the other hand, has been found to be 
satisfactory, making it a potentially useful alternative. In addition to its higher 
reliability, VST provides the possibility of measuring more underlying processes 
of attention bias. While in the dot-probe task, the emotional faces shown are 
task-irrelevant, in VST emotional expressions are task-relevant, and more 
explicit instructions are provided. The dot-probe task asks participants to 
indicate the location of the dot (not related to emotion) whereas the VST asks 
participants to search for the relevant emotion (e.g. happy face). VST may thus 
involve more controlled processes than the dot-probe paradigm. Moreover, 
while VST gives the chance to display more faces and simulate a real-life, more 
crowded social situation in which attention biases may occur, the dot-probe 
task is limited to displaying two faces. 
For the present study, we aimed to extend the available evidence for the existence 
of attention bias in a general-population adolescent sample and for the effects 
of ethnicity on prioritization of attention using VST. The goal of this study was 
threefold: first, examine the presence of attention bias for negative emotions 
in adolescents. Second, examine differences in attention bias for negative 
emotions between the Dutch and ethnic minority group. Third, investigate the 
presence of ethnicity-related attention bias for negative emotions in the Dutch 
and ethnic minority group. An ethnicity-related attention bias for negative 
emotions would be present when: (i) the attention bias for negative emotions of 
the Dutch group is higher when viewing other-ethnicity (ethnic minority) faces 
than when viewing own-ethnicity faces, and/or (ii) when the attention bias 
for negative emotions of the ethnic minority group viewing other-ethnicity 
(Dutch) faces is higher than when viewing own-ethnicity faces. 
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Methods
Sample
For this observational study, we assessed a multi-ethnic school-based 
population in the Netherlands. Several secondary schools in the Netherlands 
were approached. The participating schools were located in various parts of 
the Netherlands, most in urban agglomerations. Students, n = 2,151, were 
asked to participate. 272 students did not participate for the following reasons: 
refusal to participate, transfer to another school, or absence during screening 
session. In the Netherlands, the largest immigrant groups are Moroccan and 
Turkish (Statistics Netherlands, 2015). Furthermore, these groups are among 
the most negatively stereotyped groups in the Netherlands [16]. This study, 
therefore, focused on adolescents of Dutch descent (hereafter the Dutch group) 
as own-ethnicity and on Dutch-Moroccan and Dutch-Turkish adolescents as 
other-ethnicity (hereafter the ethnic minority group).
Ultimately, 1,879 students were assessed (participation rate = 87.4%). 
Participants with more than 20% incorrect trials were excluded (n = 27). 
Of these 1852 students, half of them (n = 957, 51.7%) had a Dutch ethnicity. 
The other 48.3% had an ethnic minority background, of which 225 (12.1%) 
Moroccan, 184 (9.9%) Turkish and 486 (26.3%) another ethnic minority 
background. Respondents were considered ethnic minority when they were 
born abroad or when one of their parents was born abroad. Participants 
with an ethnic background other than the Dutch, Moroccan or Turkish were 
excluded, the final dataset included 1366 participants. 

Procedure
We received approval for the study from the Medical Ethics Committee of 
the Vrije University Medical Center (approval reference number 2013.247). 
After our consultation with the school board, parents received a letter with 
information about the study, including passive consent: parents were asked to 
fill out and return the form if they did not give permission for their child(ren) 
to participate in the study. During regular classes, students completed a 
web-based questionnaire assessing social-demographic characteristics and 
computer tasks under the supervision of research-assistants. 

Measures 
Information on gender, age, and education level was collected using self-report 
questions. In order to establish ethnicity, country of birth and the country/
countries of birth of parents were documented. 
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Attention bias - The Emotional Visual Search Task (EVST; [17] was used to 
measure attention bias. EVST is a face detection task in which participants are 
presented with 16 facial expressions, each denoting either a positive emotion 
(happiness) or a negative emotion (anger, fear, or sadness), with an equal 
gender distribution for all emotions. For the facial expressions the NIMH-
Child Emotional Faces Pictures set [18], a set of mainly white adolescents 
aged between 10-18 years, was used. In order to test the hypotheses of this 
study, we removed all the non-white faces from the NIMH-Child Emotional 
Faces Pictures. Furthermore, we created a new set of pictures of ethnic 
minority youth. This set consisted of pictures of adolescents aged 11 to 17 
years with various non-western ethnic backgrounds. The photographs were 
taken by one of the researchers. There were four photographs taken of each 
adolescent representing anger, happiness, sadness and fear. The NIHM set 
was validated by Egger et al. (2011), but only in an adult sample. We therefore 
validated both sets (the set of ethnic minority youth and the white NIMH 
set) with 40 adolescents and 40 adults, using the same procedure as Egger et 
al. (2011) (unpublished document; methods and results available on request). 
All pictures were correctly labelled with the intended emotion by at least 95 
percent of the raters. 

In this study, each participant was randomly assigned to only one of the EVST 
conditions, the task with white ethnicity faces or the task with ethnic minority 
ethnicity faces. During the EVST, participants were presented a 4 by 4 grid 
of emotional faces; they had to find a negative face amongst positive faces or 
a positive face amongst negative faces. Target faces were randomly selected 
from the set of negative faces or the set of positive faces, and each target face 
was presented at a random location in the 4 by 4 grid. All participants started 
with two trials to practice. They were instructed to identify the target face 
as quickly as possible and click on it. Upon succeeding, a box marked with a 
fixation cross appeared in the middle of the screen. In order to start the next 
trial, participants had to move their mouse over the cross. The EVST consisted 
of 72 trials, 36 trials with positive target faces (positive block) and 36 with 
negative target faces (negative block). The order of blocks was counterbalanced 
across participants. 
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Data analysis
Data were analysed using the Statistical Package for the Social Sciences version 
22 (SPSS Inc., Chicago, IL, USA). Maximization of power was sought by using 
a large sample. Power analysis using G*Power showed that in order for a small 
effect to be detected (power (1 - β) set at 0.80 and α = 05, two-tailed) a sample 
of 814 participants would be required. This study used a larger sample size to 
reduce non-significant results due to lack of low power. 
Chi-square tests and an independent t-test were used to test age, educational 
level and gender distribution differences between the Dutch and the ethnic 
minority group. Additionally, we used chi-square tests and an independent 
t-test to examine age, educational level and gender distribution differences 
between the group viewing white faces and the group viewing ethnic minority 
faces within the Dutch group. We performed the same analyses for the ethnic 
minority group.
An attention-bias score was computed by subtracting the mean reaction time 
in milliseconds (RT) for negative emotional faces from the mean RT for positive 
emotional faces [17]. Positive values indicate a bias for negative emotions, and 
negative values indicate a bias for positive emotions. 
In order to test our first hypothesis (an overall attention bias for negative 
emotions), a single sample t-test was conducted to determine if the attention-
bias score for negative emotions of the whole sample (Dutch and ethnic 
minority adolescents) was higher than zero. Furthermore, in order to examine 
the differences in attention bias for negative emotions between the Dutch 
and the ethnic minority group, we conducted linear regression analyses 
with attention bias as dependent variable and ethnic group (Dutch or ethnic 
minority) as predictor. Age and level of education were included as covariates 
in the regression models.
The presence of ethnicity-related attention bias in the Dutch and ethnic minority 
group was examined with two linear regression analyses with attention bias 
for negative emotions as dependent variable and target ethnicity (white faces 
or ethnic minority faces) as predictor. Age and level of education were included 
as covariates in the regression models. We conducted one regression analysis 
for the Dutch group -- the Dutch group viewing white faces compared with 
the Dutch group viewing ethnic minority faces, and one regression analysis 
for the ethnic minority group -- the ethnic minority group viewing white faces 
compared with the ethnic minority group viewing ethnic minority faces. Effect 
sizes were determined by computing Cohen’s d. A slight effect was found when 
d ≥ .20, a moderate effect was found when d ≥ .50 and d ≥ .80 was considered 
a substantial effect [19].
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Results
Table 1 shows the characteristics of the sample. There were no significant 
differences in gender (χ² (1) =2.22, p =.14) between the total Dutch and the total 
ethnic minority group. The ethnic minority group was significantly older than 
the Dutch group (t (1364) = -4.54, p < .01). The ethnic minority group more 
often had a lower education level than the Dutch group (χ² (2) =190.63, p < .01).

Attention bias for negative emotions
In general, adolescents had a mean attention-bias score for negative emotions 
of 627 (SD = 1394) which was significantly higher than zero, t (1363) = 15.03,  
p < .001, d = .45. We further studied whether there were differences in attention 
bias for negative emotions between the Dutch and the ethnic minority group 
(see table 2 for means). Ethnic group was found to be a significant predictor for 
attention bias for negative emotions. Dutch adolescents – on average – scored 
higher on attention bias for negative emotions than their ethnic minority 
peers, after adjusting for age and level of education, β = -372, t (1359) = -3.78, 
p < .01, d = .22. 

Ethnicity-related attention bias 
Table 1 displays the distribution of age, gender and educational level of the 
group viewing white faces and the group viewing ethnic minority faces within 
the Dutch group and ethnic minority separately. No differences in age (t (912) 
= -0.10, p = 0.92), gender (χ² (1) =0.16, p = 0.69) and educational level (χ² (2) 
=0.61, p = 0.74) were found between the subgroups in the Dutch group and the 
subgroups in the ethnic minority group (age: t (403) = -0.18, p = 0.86; gender: 
χ² (1) =0.26, p = 0.61; educational level: χ² (2) =5.09, p = 0.08). Target ethnicity 
(white or ethnic minority faces) was a significant predictor of attention bias for 
negative emotions in the Dutch group after adjusting for age and educational 
level. Responses to negative emotions were faster than responses to positive 
emotions when displayed by white faces as compared to ethnic minority faces, 
β = 239, t (740) = -2.40, p = .02, d = .17 (see table 2). There was no significant 
effect of target ethnicity in the ethnic minority group, β = 11, t (740) = 0.07,  
p = 0.94, d = .01, indicating no difference in attention bias for negative emotions 
between white faces and ethnic minority faces (see table 2).
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Table 1.  Characteristics of the total (and subgroups within) the Dutch and 
   ethnic minority sample (N= 1366)

 Dutch group (n=957) Ethnic minority group (n= 409)
target ethnicity total target ethnicity total

  white 
faces

ethnic 
minority  
faces

white 
faces

ethnic 
minority 
faces

Gender, n (%)            

Male 234 (49.3) 222 (50.6) 475 (49.6) 91 (44.0) 92 (46.5) 185 (45.2)

Female 241 (50.7) 217 (49.4) 482 (50.4) 116 (56.0) 106 53.5) 224 (54.8)

Mean age, years (SD) 12.5 (0.57) 12.5 (0.60) 12.5 (0.58) 12.7 (0.65) 12.7 (0.67) 12.7 (0.66)

Educational level, n (%)

Lower vocational 124 (26.2) 119 (27.2) 244 (25.5) 111 (62.7) 121 (70.8) 232 (66.1)

General higher 
secondary 

191 (40.3) 182 (41.6) 417 (43.6) 47 (26.6) 42 (24.6) 91 (26.2)

Pre-university 159 (33.5) 136 (31.1) 296 (30.9) 19 (10.7) 8 (4.7) 27 (7.7)

Table 2.  Mean attention bias scores per target group within each ethnic 
   group separately

Dutch group Ethnic minority group

target ethnicity total target ethnicity total

  white
faces 

ethnic 
minority 
faces

white 
faces

ethnic 
minority 
faces

Attention bias, M (sd) 846 (1380) 608 (1342) 732 (1366) 431 (1408) 432 (1390) 429)
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Discussion
Attention bias for negative emotions was found in both ethnic minority and 
Dutch adolescents. We did not find an ethnicity-related attention bias for 
negative emotions in either the Dutch group towards the ethnic minority faces 
nor in the ethnicity minority group towards the white faces. However, the 
Dutch group had higher attention bias for negative emotions when viewing 
white faces than when viewing ethnic minority faces.
First, attention bias for negative emotions was present in all adolescents which 
indicates that attention bias for negative emotions is a general phenomenon in 
adolescence. The Dutch group had a higher attention bias for negative emotions 
than the ethnic minority group. Previous studies already have established the 
presence of attention bias in adolescent populations [20–22] and suggested 
that a selective attention toward negative stimuli is a normal phenomenon. 
These studies hypothesized that all children, as they grow older, must learn 
how to inhibit this selective attention and that anxious children might have 
difficulty learning to inhibit this attention bias. Our study, using a more reliable 
paradigm for estimating the presence of attention bias for negative emotions, 
confirms previous studies. 
Secondly, we did not find the hypothesized ethnicity-related attention bias. We 
did, however, find a reverse relationship for the Dutch group: they had higher 
attention bias for negative emotions when viewing white faces than when 
viewing ethnic minority faces. This result is of interest and unexpected. It may 
be that the Dutch group recognized negative emotions more efficiently in their 
own-ethnicity group than in the other-ethnicity group; however, it remains 
unclear why such a phenomenon was not present in the ethnic minority group.
Various explanations are possible for the absence of an ethnicity-related 
attention bias for negative emotions. First, it may be that a such a bias is not 
yet present in children and adolescents. Most studies concerning ethnicity-
related attention bias have been performed on adult samples. It may be that 
adolescents are viewed as more innocent and, therefore, not associated with 
negativity compared to adults. Secondly, previous research shows that a 
strong attention focus on the task goal could make people focus less on some 
features such as ethnicity [23, 24]. It is possible that participants in the current 
research were strongly focused on finding the contrasting emotion amongst 
the faces, thereby not paying as much attention to differences in ethnicity. Yet, 
this task-focus does not explain why we found the Dutch group to have a higher 
attention bias for negative emotions when viewing white faces compared to 
ethnic minority faces. Thirdly, it could be that the participants in this study 
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did not associate people from another ethnicity with negative emotions such 
as threat. Possibly children living in a multi-ethnic society are accustomed 
to living in such a society, causing them to not respond more attentively to 
other ethnicity peers. The participants in this study were attending school 
with peers of various ethnicities. They might consider that whole group as 
their in-group, therefore not considering people from another ethnicity as 
members belonging to an out-group [25]. Moreover, Dickter et al. [26] showed 
that selective attention towards out-group members might be caused by a lack 
of close contact with members of that out-group, which seems not to be the 
case in the current sample. 
Finally, the contradictory results may be cause by variation of tasks in the 
studies and lack of clear standards. It should be noted that a different task 
was used in our study than in the previous studies, which mostly used the 
dot-probe task [21, 27–29]. This variance makes it difficult to compare our 
study with prior research. 
The present findings extend the line of research concerning selective attention 
in social interactions. Most previous research was conducted only with own 
ethnicity participants viewing both own- and other-ethnicity pictures. A 
novel contribution made by our current research was the inclusion of ethnic 
minorities as participants. It was deemed especially important to include 
ethnic minorities viewing stimuli of ethnic minorities since previous research 
shows more accurate processing of emotion in people belonging to the same 
group and therefore reducing the possibility of cultural bias [30]. Additionally, 
most previous research has been conducted with adult participants. Our 
sample consisted of secondary school pupils aged 11 to 15 years, which made 
it possible to examine the applicability of the previous research findings to a 
younger sample. Another strength of this study is the large sample size, which 
is in contrast to other studies on attention bias for negative emotions, especially 
ethnicity-related attention bias. 
Despite the strengths of this study, there are also some limitations. First, 
our ethnic minority targets consisted of pictures of children with various 
ethnic backgrounds as compared to only Afro-American versus Caucasian 
children’s pictures in other studies. It is possible that multi-ethnicity of the 
pictures made it more difficult for the participants to find the target, resulting 
in longer reaction times. Secondly, we used negative and positive faces instead 
of negative and neutral faces, which makes it difficult to conclude whether 
the attention-bias scores reflect attention bias away from negative emotions 
or attention capture from positive emotions. Including neutral stimuli would 
give more insight into the underlying process. Doing so, however, raises the 
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issue that even neutral stimuli are not always interpreted as neutral. Neutral 
stimuli may be ambiguous and, therefore, interpreted as negative. Thirdly, 
participants were only assigned to one of the VST conditions (the task with 
white faces or the task with ethnic minority faces). Fourthly, no distinction was 
made in our study between various negative emotions. According to Beck's 
content-specificity hypothesis [31], information-processing biases are content-
specific. This means that, for example, anxious individuals will process only 
threat-related information in a biased manner [21, 28, 29, 32], but this study 
used anger, sadness and fear as negative emotions. 

Conclusion
In conclusion, the current study shows that – as in adults – attention bias for 
negative emotions is present in a general population adolescent sample. We 
found ethnicity-related attention bias for negative emotions neither from the 
Dutch group towards other-ethnicity groups nor from the ethnic minority 
group towards the Dutch group. Unexpectedly, we found an attention bias for 
negative emotions from the Dutch group towards white faces. Future research 
related to understanding the conditions under which ethnicity-related biases 
occur would be important. Furthermore, finding a reverse attention bias for 
negative emotions in the Dutch group suggests that screening methods for 
attention bias should be aware of the influence of the stimuli that is used to 
measure attention bias.
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