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Abstract

Individual differences in emotional coping styles are likely to affect information processing on different stages. Repressive
coping is assumed to be related to an attentional bias away from threatening information. Possible links to biases in later
stages of information processing have not been investigated to date. In the current study, 82 participants completed the
visual dot-probe task as a measure of attentional bias and the Approach-Avoidance Task (AAT) as a measure of approach/
avoidance bias and classified into coping groups via the Mainz Coping Inventory (MCI). Prevalence of attention bias and
approach/avoidance bias were compared between groups. Main results revealed a strong approach tendency toward positive
stimuli for repressors and a strong avoidance tendency for sensitizers. No group differences were found for approach bias to
negative stimuli or for attention bias. The present findings of strong preferential processing of positive stimuli in repressors
may be part of broader information processing alterations, which may also be linked to alterations in emotion processing.
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Introduction

The way people cope with anxiety or stress provoking situ-
ations varies highly between individuals and is assumed to
influence responses to threatening situations or valenced
stimuli. Whereas coping strategies refer to the situational use
of emotional, cognitive, or behavioral techniques to reduce
anxiety, coping styles refer to a dispositional preference for
specific categories of coping strategies that characterize the
person’s reactions to anxiety or stress across different situa-
tions (Anshel, 2012). Several approaches have been under-
taken to provide a meaningful classification of different
coping styles, with the model of coping modes by Krohne
(1993) being particularly influential. This model postulates
a categorization based on the dimensions of cognitive avoid-
ance (CAV) and vigilance (VIG), each of which encompasses
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different emotional, as well as cognitive coping strategies.
These dimensions of coping behavior refer to attentional ori-
enting and information processing in the face of threatening
events and have been identified as relevant by numerous stud-
ies (e.g., Derakshan et al., 2007; Krohne, 1993; Miller, 1980).
The dimension of CAV involves cognitive processes lead-
ing to a withdrawal of attention from threat-related features of
a situation, e.g., by applying coping strategies like distracting,
trivializing, and/or focusing on positive aspects. It is assumed
that a major goal of using CAV is to attenuate aversive internal
arousal triggered by the perception of threat-associated stim-
uli (e.g., Krohne, 1993; Weinberger, 1995). The dimension of
VIG, on the other hand, involves attending to threat-related
features of a situation and leads to an intense processing of
such stimuli, e.g., by applying coping strategies like actively
seeking information and/or anticipating possible negative out-
comes. An essential goal for using VIG is the reduction of
uncertainty, which is a defining characteristic of threatening
situations (Krohne, 1993; Krohne et al., 2000). Based on this
model, people can be classified into four groups: repressors
(high CAYV, low VIG), sensitizers (low CAV, high VIG), fluc-
tuating copers (high on both dimensions), and non-defensive
copers (low on both dimensions) (Krohne et al., 2000).
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Compared with all other coping styles, repressive coping
has repeatedly been associated with a decreased awareness
of their own physical states (e.g., Myers, 2010; Schwerdt-
feger et al., 2006). This assumption is supported by ample
evidence indicating that repressors exhibit greater avoid-
ance of internal arousal states, as indicated by a discrepancy
between physiological and subjective stress responses: self-
reported anxiety is low, whereas the physiological response
is strong, compared to the other coping groups (Derakshan
& Eysenck, 1997; Derakshan et al., 2007; Kohlmann et al.,
1996; Newton & Contrada, 1992). This decreased awareness
of their own physical condition is often taken as an expla-
nation for the higher prevalence of stress-related illnesses
among repressors (Denollet et al., 2008; Frasure-Smith
et al., 2002; Giese-Davis et al., 2006; Mund & Mitte, 2012;
Myers, 2010; Schwerdtfeger et al., 2006), which contrasts
the tendency toward positive ratings in mental health ques-
tionnaires (e.g. coping with bereavement: Coifman et al.,
2007; alexithymia: Myers & Derakshan, 2015; adjustment
to severe illness: Phipps & Srivastava, 1997).

Several explanations for this discrepancy have been pro-
posed. The four-factor theory by Derakshan and Eysenck
(1997) might be the most influential conception and holds
that repressors are characterized by cognitive biases in
response to threatening information, which may originate
from four different sources: (i) the environment as well as
the individuals’ (ii) physiological state, (iii) behavior, and (iv)
long-term memory. If threatening information is perceived in
any of these areas, repressors exhibit cognitively biased pro-
cessing which serves to mitigate the conscious perception of
fear. There is a whole range of cognitive biases that can have
this effect, including attentional biases (i.e., increased atten-
tion to positive stimuli or attenuated attention to negative
stimuli), approach/avoidance biases (i.e., approaching posi-
tive stimuli and avoiding negative ones), association biases
(i.e., increased association of stimuli with positive than with
negative associations), and many others. Moreover, accord-
ing to the combined cognitive biases hypothesis presented
by Hirsch et al. (2006), different cognitive biases influence
each other and interact. Therefore, it is proposed that cogni-
tive biases should not be examined in isolation, but rather in
combination to assess how they work together to maintain
psychological effects or even dysfunctions. The investigation
of cognitive biases in different coping styles offers a promis-
ing opportunity to understand the background of the disso-
ciation between subjective experience and physiology. This,
in turn, might be of relevance with regard to understanding
the development of physical as well as mental health issues
in repressors and thus represents a valuable starting point to
improve therapeutic interventions for this group.

Coping style is suspected to influence different points
in time in the chain of steps in information processing:
From the very early stage of perception of the stimulus and

subsequent attentional orienting to behavioral tendencies of
approaching or avoiding the stimulus. Previous research into
the relationship between coping style and cognitive biases
has particularly focused on attentional biases, whereas we
are not aware of any study investigating approach/avoid-
ance tendencies on the behavioral level. Results on atten-
tion have suggested that repressors first automatically direct
their attention toward threatening stimuli in a very short win-
dow of time, and then subsequently divert their attention
away from these stimuli (see Vigilance Avoidance Theory
of Repressive Coping, Derakshan et al., 2007). However,
respective results are heterogeneous for certain measures
including neural processing (Brosschot et al., 1999; Fox,
1993; Ioannou et al., 2004; Klucken et al., 2010, 2015;
Mogg et al., 2000; Schwerdtfeger & Derakshan, 2010). Sev-
eral studies have utilized the dot-probe task as a measure
of attention. During this task, attention to specific stimuli
is measured by presenting two stimuli (a target and a ref-
erence stimulus) side-by-side for a short duration of time.
Thereafter, both stimuli disappear, and a probe is presented
in the location of one of the pictures. The reaction times for
detecting the position of the probe are supposed to provide
information about participants’ attentional preferences, i.e.,
faster reaction times for probes replacing specific stimuli
(e.g., thread-related cues) indicating increased attention
toward such stimulus categories (MacLeod et al., 1986).
Research using the dot-probe task to assess attention toward
negative stimuli has yielded mixed results, with some studies
reporting a greater diversion of attention away from nega-
tive or threatening stimuli in repressors (Fox, 1993; Mogg
et al., 2000; Schwerdtfeger & Derakshan, 2010), while oth-
ers did not (Brosschot et al., 1999; Ioannou et al., 2004;
Mogg et al., 2000). Sensitizers have been found to show a
different pattern in their attention to negative stimuli, how-
ever, the evidence is equally mixed: Some research suggests
increased attention to threatening stimuli (Ioannou et al.,
2004), whereas other research does not (Franklin et al.,
2016; Mogg et al., 2000). To our knowledge only one study
analyzed attentional biases towards positive stimuli in rela-
tion to coping style, with results suggesting that repressors
show more attention for positive stimuli while sensitizers do
not show an attentional bias (Franklin et al., 2016).

The absence of studies on approach or avoidance tenden-
cies is surprising as they have been shown to be important
in the development and maintenance of several mental dis-
orders (for a review see Loijen et al., 2020; Mogg et al.,
2005; Rinck & Becker, 2007): Specifically, there is evidence
that in addictive disorders, the presence of an approach
bias to substance-related stimuli might be a risk factor for
increased future substance use (Loijen et al., 2020), whereas
depression has been associated with lower approach to posi-
tive stimuli and lower avoidance of negative stimuli (Loi-
jen et al., 2020). In addition, anxiety disorders have been
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associated with avoidance tendencies toward threat-related
stimuli (Loijen et al., 2020). These implicit action tendencies
can be assessed with the Approach-Avoidance Task (AAT;
Rinck & Becker, 2007). The AAT measures approach and
avoidance tendencies by instructing subjects (in the classic
PC-based version) to perform an approach movement (pull-
ing a joystick) or an avoidance movement (pushing away
a joystick) in response to pictures presented successively
on a computer screen. In general, a shorter reaction time
for pulling or pushing a particular image is indicative of an
approach or avoidance tendency, respectively, towards this
image (Strack & Deutsch, 2004).

The aim of the current study was to assess preferential
information processing on different levels of the process-
ing chain for the different coping styles. For this purpose, a
dot-probe task is used to measure attentional bias whereas
the AAT is employed to measure approach/avoidance
bias. Stimuli for both paradigms are general positive and
general negative pictures. We hypothesize that repressors
show increased attention to positive compared to negative
stimuli, whereas sensitizers show a reverse pattern of atten-
tion allocation. Further, we expect that repressors show a
greater approach tendency to positive stimuli and increased
avoidance of negative stimuli, whereas sensitizers would
show increased avoidance of positive stimuli and increased
approach to negative stimuli. No specific hypotheses are
raised concerning the fluctuating and non-defensive groups
due to the absence of previous research. However, based on
the assumptions from Krohne’s (1993) definition of cop-
ing styles, it can be suggested that no cognitive biases will
be observed in either group. In the fluctuating individuals,
the alternating use of vigilant and cognitive avoidant coping
might involve an alternating turning towards and away from
negative and positive stimuli, whereas in the non-defensive
individuals, the tolerance for uncertainty and internal arousal
might lead to none of the stimulus categories being avoided
or approached intensively. Respective results are reported to
ensure that the observed effects for repressors and sensitizers
were exclusive to these groups.

Method
Participants

A total of 82 healthy participants took part in the study (18
males; age: M=21.19, SD=3.57). Exclusion criteria were
insufficient German language skills, uncorrected visual or
auditory impairment. In addition, subjects were asked in
self-report format if they had currently or previously suf-
fered from mental illnesses, if they were undergoing psy-
chological or psychiatric treatment, or were taking percep-
tion-altering medications, which also resulted in exclusion
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from the study. Nine participants were excluded because of
missing information in the coping questionnaire, leaving 73
study participants. Participants received either monetary
reimbursement (10€/h) or course credits for participation.
The study protocol was approved by the local ethics commit-
tee and was conducted in accordance with the Declaration of
Helsinki. Participation was voluntary and participants had
the right to withdraw their consent to participate at any time.

Procedure

The experiment was part of a larger study on psychometric
properties of influential experimental tasks for cognitive bias
assessment (Machulska et al., 2022) and conducted in the
laboratory of the Department of Clinical Psychology and Psy-
chotherapy at the University of Siegen, Germany. It included
three measurements of cognitive bias, which were passed
by the participants successively: a visual dot-probe task, an
Approach-Avoidance Task (AAT), and an Implicit Association
Test (IAT; data not shown here). The order of experimental
tasks was counterbalanced across participants. The experiment
took place in groups of up to four participants in the same
room and lasted for about 60 min. After the laboratory session,
participants completed a set of questionnaires, including the
German version of the Mainz Coping Inventory (MCI; Krohne
et al., 2000), scales on wellbeing (Positive Mental Health,
PMH: Lukat et al., 2016), personality traits Neuroticism-Extra-
version-Openness—Five-Factor Inventory, NEO-FFI, German
version: Borkenau & Ostendorf, 2008; Affective Neurosci-
ence Personality Scales, ANPS, German version: Reuter et al.,
2017), and trait anxiety (State-Trait Anxiety Inventory, STAI,
German version: Laux et al., 1981; Anxiety Sensitivity Index,
ASI-4, German version: Kemper et al., 2010).

Measures
Experimental paradigms

The dot-probe task was programmed and operated in Inquisit
5 Lab software, while the AAT was programmed in Micro-
soft VisualBasic. For task presentation, a desktop computer
(Dell Version 1903) and a 23.8-inch computer monitor with
a resolution of 1920 1080 pixels were used.

Visual Dot-Probe Task (DPT) The visual dot-probe task
measures attentional biases by comparing reaction times to
a probe that replaces a positive or a negative picture, after
both pictures have been presented simultaneously side-by-
side (MacLeod et al., 1986). Each trial started with a fixa-
tion cross (500 ms) in the center of the screen. Afterwards, a
positive and a negative picture with dimensions of 640 x479
pixels, gathered from the Geneva Affective Picture Database
(GAPED; Dan-Glauser & Scherer, 2011), were presented
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simultaneously for 1000 ms in the left and right halves of
the screen. Subsequently, both pictures disappeared, and an
"X" (the probe) appeared on one side of the screen, replac-
ing either the positive or the negative picture, respectively.
Participants were instructed to indicate the position of the
probe (right vs. left) as fast and accurately as possible by
pressing a key on a response pad (Cedrus Response Pad
RB844). 40 pairs of images were presented successively in
a random order. In addition, 40 filler trials with 10 differ-
ent neutral image pairs were presented to avoid habituation
effects (Miller & Fillmore, 2010). To calculate the attentional
bias score, median reaction times for probes replacing posi-
tive pictures were subtracted from median reaction times
for probes replacing negative pictures (Becker et al., 2016).
Accordingly, a positive attentional bias score can be inter-
preted as enhanced attention to positive pictures, whereas
a negative score can be interpreted as enhanced attention to
negative pictures.

Approach-Avoidance Task (AAT) The AAT measures auto-
matic action tendencies for positive and negative stimuli by
contrasting reaction times in milliseconds for pull (approach)
or push (avoidance) motor movements in response to posi-
tive and negative stimuli (Rinck & Becker, 2007). For this
purpose, 50 positive and 50 negative pictures depicting
people, animals, and nature scenes were selected from the
Geneva Affective Picture Database (GAPED; Dan-Glauser
& Scherer, 2011) and were presented with dimensions of
332 %262 pixels one after the other on a computer screen.
To avoid training effects, pictures used in the AAT were not
identical to those presented in the dot-probe task. In each
trial, pictures were either tilted 3° to the left or 3° to the
right. Participants were instructed to pull a joystick attached
to the computer (Logitech Extreme 3D) towards themselves
when the image was tilted to the left. As a result, the image
enlarged to 977 X 768 pixels, creating a sense of approaching
the image. For images tilted to the right, participants were
asked to push the joystick away from them, causing the image
to shrink to 111 X 89 pixels and therefore creating a sense of
avoiding the image. At the beginning of the experiment, 12
practice trials were performed with neutral images, which
were not included into the analyses. Thereafter, each positive
and each negative image were presented once in a pull (tilted
to the left) and once in a push format (tilted to the right),
resulting in 200 trials in total. The approach/avoidance bias
score was calculated for each image category by subtract-
ing the median reaction time for pull movements from the
median reaction time for push movements (Rinck & Becker,
2007). By doing so, a positive bias score is indicative of an
approach bias for a particular image category (i.e., positive,
or negative stimuli), whereas a negative bias score implies
an avoidance bias for a particular images category. Here,

Table 1 Descriptive statistics of the four coping style groups

Coping style N Age Cognitive avoidance Vigilance

Repressors 19 21.83 (3.67) 14.84 (1.50) 8.12 (2.47)
Sensitizers 21 20.10 2.04) 8.43 (1.94) 14.33 (1.68)
Non-defensive 23 20.91 (2.92) 10.30 (1.89) 7.78 (2.28)
Fluctuating 10 22.80 (6.48) 14.50 (1.65) 14.20 (2.39)

Mean (standard deviation) of age, COV and VIG scores

reaction time was defined as the total time from the onset of
the response to the execution of the entire movement.

Coping style

The German version of the Mainz Coping Inventory (MCI;
Krohne et al., 2000) was used to measure coping style. The
MCI measures habituated anxiety coping on the two independ-
ent dimensions of cognitive avoidance and vigilance. To deter-
mine a subject’s personal expression of these coping styles, eight
different stressful situations with different levels of threat and
controllability were described (e.g., ‘Imagine that you will have
an important examination the next morning’), to each of which
five response items with cognitive avoidant behavior and five
response items with vigilant behavior were presented. Partici-
pants were instructed to rate in a true—false format whether they
would exhibit this behavior in the corresponding situation or not
(in a public speech scenario e.g.,’I think about what questions
might be asked after the speech.” for vigilant coping;’l don’t
think about the speech anymore.” for cognitive avoidant coping).
Habitual tendencies to cognitive avoidance and vigilance were
calculated using the subscale for ego-threatening situations as a
sum score across the associated items of these situations (true=1;
false=0), in order to ensure comparability with other studies
(Krohne et al., 2000). 15 missing item values were replaced
according to the manual by using the rounded-up or rounded-
down mean of the specific item reported in the normalization
sample (separated by gender of the subjects). Sum scores were
used to classify participants into the four coping style catego-
ries by dichotomizing the two dimensions of CAV and VIG by
median splits (low": percentile rank below 50% in the current
sample; “high': percentile rank above 50% in the current sample)
resulting in the four groups further described in Table 1. There
were no significant differences between coping style groups in
terms of gender distribution (4*(3)=1.64, p=0.651) or average
age of group members (Welch’s F(3, 27.42)="78.53, p=0.243).

Statistical analyses
Extreme values were defined as scores that are more than 3

times the interquartile range and excluded them from fur-
ther analysis (DPT: n=1, AAT: n=2). In addition, technical
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Fig.1 Estimates of attentional bias derived from the dot-probe task
shown for different coping styles. Error bars indicate the SEM. **
p<0.01, * p<0.05

difficulties resulted in the loss of reaction time data for some
subjects (DPT: n=1, AAT: n=6). To examine cognitive biases
for each coping style, different analyses were conducted: For
the DPT a one-way ANOVA was conducted with coping style
(repressors vs. sensitizers vs. fluctuating vs. non-defensive)
as between-subject factor. Additionally, one-sided one-sample
t-tests were conducted separately for each coping style sepa-
rately to examine the extent to which scores differed from zero,
i.e., to test whether attentional biases were present. For the
AAT, a 2x4 ANOVA was conducted with stimulus category
(positive vs. negative) as within-subject factor and coping style
(repressors vs. sensitizers vs. fluctuating vs. non-defensive) as
between-subject factor. Post-hoc tests were run when neces-
sary. SPSS 28 (SPSS 28.0 for Windows, SPSS Inc, Chicago,
IL) with an alpha (a)-level of 0.05 was used for all analyses.

Results
Visual Dot-Probe Task (DPT)

Regarding attentional preferences, the one-way ANOVA
revealed no significant differences between coping styles (F(3,
68)=0.66, p=0.583, r]2 =0.028). One-sample t-tests showed
that attentional biases significantly deviated from zero, for
both repressors (#(17)=2.79, p=0.006, d=0.66) and sensi-
tizers (#(20)=1.79, p=0.044, d=0.39; Fig. 1), indicating a
significant attentional bias towards positive stimuli. The other
two groups did not display a significant attention bias towards
or away from valenced pictures (non-defensive: #(22)=0.73,
p=0.237, d=0.15; fluctuating: #(9)=1.09, p=0.153, d=0.34).

Approach-Avoidance Task (AAT)
Regarding approach/avoidance tendencies, the ANOVA
revealed a significant valence X coping style interaction (F(1,

64)=2.84, p=0.045, np2 =0.118). No main effects reached
significance. Bonferroni-adjusted post-hoc analysis showed a
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Fig.2 Estimates of approach/avoidance bias derived from the
Approach-Avoidance Task shown for different coping styles. Error
bars indicate the SEM. ** p <0.01, * p<0.05

significant difference in bias scores between repressors and sen-
sitizers for positive stimuli only (positive stimuli: M ;;=78.16,
p=0.010; negative stimuli: M= 19.29, p=1.000) with an
approach tendency for repressors and an avoidance tendency
for sensitizers (see Fig. 2). One-sample t-tests confirmed a
significant approach tendency towards positive images for
repressors (positive stimuli: #(15)=3.08, p=0.004, d=0.77;
negative stimuli: #(18)=0.43, p=0.336, d=0.10) and a sig-
nificant avoidance tendency for sensitizers (positive stimuli:
#20)=-2.00, p=0.029, d=0.44; negative stimuli: #(20)=-0.54,
p=0.297, d=0.12). The remaining two groups did not display
a significant approach/avoidance bias towards or away from
valenced pictures (positive stimuli: non-defensive: #(20)=-0.37,
p=0.359, d=0.08; fluctuating: #9)=-0.69, p=0.253, d=0.22;
negative stimuli: non-defensive: #(19)=-0.53, p=0.303,
d=0.12; fluctuating: #8)=-0.57, p=0.293, d=0.19).

Discussion

The present study was the first to examine the presence of
cognitive biases on different stages of the information pro-
cessing chain from the direction of attention to action ten-
dencies in individuals of different habitual coping styles.
Our results revealed evidence for a significant attentional
bias in both repressors and sensitizers characterized by
increased attention towards positive stimuli, but no group
differences in the magnitude of attention bias. With respect
to the automatic action tendencies, we were able to reveal a
significant approach tendency for repressors and a signifi-
cant avoidance tendency for sensitizers for positive stimuli,
whereas no significant approach/avoidance bias for negative
stimuli emerged for any of the coping groups.

When contrasting positive and negative images in the dot-
probe task, our results showed a preferential processing of pos-
itive stimuli as opposed to negative ones for repressors as well
as for sensitizers. For repressors, these results are in line with
current research: a decreased attention for negative stimuli
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(Fox, 1993; Franklin et al., 2016; Mogg et al., 2000) and an
increased attention for positive stimuli have previously been
observed (Franklin et al., 2016). Nevertheless, there are also
studies that were unable to find such effects, both for negative
(Brosschot et al., 1999; Fox, 1993; Ioannou et al., 2004; Mogg
et al., 2000) as well as positive stimuli (Brosschot et al., 1999;
Ioannou et al., 2004). The reason why the present study did
find attentional biases toward positively valanced cues while
others did not may be multifaceted. Since the only other study
using general valenced pictures instead of words or faces also
reports a significant effect (Franklin et al., 2016), it could be
supposed that complex visual cues cause a stronger attentional
bias in repressors or at least make it more visible. In addition, it
is conceivable that the chosen contrast between positively and
negatively-valenced stimuli may have contributed to the pre-
sent pattern of results. This approach differs from the majority
of previous studies, which have contrasted valenced stimuli
with neutral stimuli (Fox, 1993; Franklin et al., 2016; Ioannou
et al., 2004; Mogg et al., 2000).

For sensitizers, the preferential attention toward positive
over negative stimuli that was observed in the present study
does not seem to be entirely consistent with the current lit-
erature, since most previous evidence of significant atten-
tional biases suggested effects in the opposite direction, i.e.,
a preferential attention allocation toward negative stimuli
(Brosschot et al., 1999; Fox, 1993; Ioannou et al., 2004;
Klucken et al., 2010) and an avoidance of positive stimuli
(Franklin et al., 2016; Ioannou et al., 2004; Klucken et al.,
2010). The evidence is equally inconsistent as for repressors,
with a majority of studies reporting null-findings (Brosschot
et al., 1999; Fox, 1993; Franklin et al., 2016; Mogg et al.,
2000). The present study used picture stimuli, which are
known to allow a faster categorization than words (Guen-
ther et al., 1980; Potter & Faulconer, 1975; Seifert, 1997).
This may have left the present participants more time after
initial categorization to turn their attention to the respective
stimulus, which may make it possible to observe a stronger
attentional bias than with text stimuli and thereby generat-
ing larger effects in attentional bias. Another explanation
relates to the selection of positive and negative stimuli. In
most studies, preferential processing of negative stimuli was
exclusively found for socially threatening stimuli, whereas
no attentional bias was observed for physically threatening
stimuli in most cases (Brosschot et al., 1999; Fox, 1993).
Thus, in contrast to the generally negative images that were
used as negative stimuli in the present study, it might be nec-
essary to also include socially threatening stimuli in order to
observe preferential processing of negative stimuli.

In terms of behavioral approach/avoidance biases measured
by AAT, repressors showed an approach tendency and sensitiz-
ers an avoidance tendency towards positive stimuli. These results
are in line with previous evidence showing repressors to exhibit
an increased attention (Franklin et al., 2016) and sensitizers a

decreased attention (Franklin et al., 2016; Ioannou et al., 2004)
towards positive stimuli. In contrast to these results, neither
repressors nor sensitizers showed a significant approach-avoid-
ance bias for negative stimuli. These results are partly consistent
with the literature: While repressors often show less attention
(Fox, 1993; Franklin et al., 2016; Mogg et al., 2000) and sen-
sitizers often show more attention (Brosschot et al., 1999; Fox,
1993; Toannou et al., 2004) for negative stimuli, there are also
many studies that did not find these effects (Brosschot et al.,
1999; Fox, 1993; Mogg et al., 2000). However, it must be noted
that the studies reviewed above focused on attentional biases
rather than action tendencies or motor movements. Even though
these biases (if present) are frequently interpreted as approach
or avoidance tendencies, the possibility to generalize attentional
preferences to a preferential processing in terms of action ten-
dencies remains unclear. Thus, it is possible that the early phase
of stimulus processing, in which attention is directed toward or
away from a stimulus, is less (or less consistently) influenced by
coping style than the later behavioral tendency to approach or
avoid that stimulus. By using the AAT, we were able to show
that it may not be the negative stimuli that make the difference
between repressors and sensitizers, but that these groups most
strongly differ from each other in terms of their behavioral ten-
dencies towards positive stimuli.

The current finding of no cognitive biases in fluctuating
and non-defensive individuals corresponds with assumptions
derived from Krohne’s (1993) model of coping modes: Fluc-
tuating individuals are expected to exhibit an intolerance to
internal arousal and uncertainty, which leads them to employ
a fluctuating use of vigilant and cognitive-avoidant coping
in dealing with anxiety-evoking situations. This switching
between these coping styles might thus result in neither a sta-
ble cognitive bias toward nor away from positive or negative
stimuli being observable. In future research, these dynamics
might be investigated in fluctuating individuals, for exam-
ple, by manipulating cue-response time intervals in the AAT
to assess immediate as well as delayed approach/avoidance
biases (Wei et al., 2020). In contrast, the non-defensive indi-
viduals are tolerant of uncertainty as well as internal arousal.
Thus, there is no reason for these individuals to turn away
from certain stimuli or towards others.

There are some limitations in this study that need to be
mentioned. The classification according to Krohne (1993) is
theoretically sound and commonly used, but previous research
in this context has also adapted a coping classification based on
individual 'defensiveness' (measured with the Marlowe-Crowne
Social Desirability Scale; MCSDS, Crowne & Marlowe, 1960)
and 'trait anxiety' (measured with the State-Trait Anxiety Inven-
tory; STAI, Spielberger et al., 1983) with repressors showing
low anxiety and high defensiveness and sensitizers showing
high anxiety but low defensiveness (Weinberger et al., 1979).
Although it has been shown that the group assignment con-
verges between the two methods for repressors and sensitizers
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(Krohne et al., 2000), it could be argued that a parallel clas-
sification of the sample according to the Weinberger method
would have brought additional gain for the remaining two cop-
ing styles. It might be interesting for future research to study
approach/avoidance biases additionally using this classification
to confirm the unique character of repressors’ and sensitizers’
results. Another limitation might be, that recent research casted
doubts regarding the psychometric properties of the dot-probe
task, since internal consistency and retest reliability are usu-
ally very low (Chapman et al., 2019; Kappenman et al., 2014;
Machulska et al., 2022; Rodebaugh et al., 2016). The presented
study is in line with these findings, showing a very low inter-
nal consistency for the dot-probe task (Spearman-Brown cor-
rected split-half correlation r=-0.31; Machulska et al., 2022).
The AAT on the other hand has been found to show moderate
to good internal consistency and retest reliability (Machulska
et al., 2022). Beyond that, it has to be considered that we did
not control for arousal in our study, which might be important
since arousal can influence visual attention when using picture
stimuli (e.g., Sutton & Lutz, 2019). A comparison of the arousal
values for the positive and negative stimuli (see Table 2 in the
appendix) shows that the negative pictures elicit a significantly
higher arousal than the positive pictures. In future research,
it might therefore be interesting to match the arousal ratings
for the individual pictures to ensure a better comparability of
picture categories. Furthermore, when interpreting the results,
it is important to consider that the groups used are rather small.
However, the group sizes used here correspond to the group
sizes used in previous research and should thus be sufficient
to find similar effect sizes (Brosschot et al., 1999; Fox, 1993;
Klucken et al., 2010; Mogg et al., 2000). Since we only used
diagnostic screening questions rather than not a full diagnostic
interview, we cannot fully rule out the possibility that some
individuals suffering from mental illnesses may have been
included in the present sample. However, self-report meas-
ures concerning positive wellbeing, personality traits, and trait
anxiety indicated that mean scores and standard deviations
were comparable to those reported for healthy young samples
(Machulska et al., 2022). Nevertheless, future studies should
consider more comprehensive assessment of mental health.
Finally, it has to be noted that gender was unequally distrib-
uted, with more female participants being included in the cur-
rent sample. However, since the gender distribution does not
differ significantly across coping styles, it is not expected that
this would substantially bias the results. Nevertheless, a more
precise investigation of gender differences of approach/avoid-
ances biases for repressors and sensitizers could be interesting
for future research.

In summary, the results of this study mildly suggest that the
difference between repressors and sensitizers in their prefer-
ence for certain stimuli is considerably more intense for posi-
tive stimuli than for negative stimuli. The higher prevalence
of stress-related illnesses in repressors (Denollet et al., 2008;
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Frasure-Smith et al., 2002; Giese-Davis et al., 2006; Mund &
Mitte, 2012; Myers, 2010), which is often attributed to their
decreased awareness of their own physical states (e.g., Myers,
2010; Schwerdtfeger et al., 2006), could therefore also be related
to this information processing bias towards positive stimuli. In
recent years, a new branch of research has developed that not only
measures cognitive biases, but seeks to modify them (e.g., Beard,
2011; MacLeod & Mathews, 2012). These attempts of cognitive
bias modification are mostly based on reducing negative biases
and developing positive biases. The findings presented in this
study are highly relevant to such interventions, as they aim to
increase positive information processing under the assumption
that this would have positive consequences in any case (e.g., posi-
tivity approach training: Becker et al., 2016, 2019). The results
of the present study suggest that biased information processing
per se—whether towards positive or towards negative stimuli
—might be related to dysfunctional coping. In this case, a helpful
intervention does not necessarily have to be aimed at increasing
information processing biases, even if the increase is focused
on positive stimuli, but should train a flexible and unbiased pro-
cessing. Supportive evidence for this account is provided, for
example, in PTSD research: Attentional bias modification train-
ing towards positive stimuli (even though the bias modification
was successful), is frequently found to be less effective than atten-
tion control trainings that apply the instruction to direct attention
towards threat in 50% and away from threat in the remaining 50%
of trials (e.g., Badura-Brack et al., 2015; Lazarov et al., 2019).
Moreover, meta-analyses show that the effects reached by cog-
nitive bias modification trainings are at most very small, if not
non-significant (Cristea et al., 2015). These results suggest that
principled reinforcement of approach to positive stimuli is not
beneficial in all cases. Moreover, the present study provides first
hints that this might be due to differences in coping behavior. In
light of our results, it seems reasonable to assume that it could be
important for cognitive bias modification training to determine
individual coping styles beforehand and to tailor the training cor-
respondingly. Future studies will have to show whether (1) cogni-
tive biases toward positive stimuli can also be dysfunctional and
(2) cognitive bias modification training involving an approach
training to negative and an avoidance training of positive stimuli
could be useful for repressors.

Methodologically, the divergent results across cognitive
bias measures highlight the importance of using multiple
procedures in individual studies to reveal possible incon-
sistencies in the results. Moreover, they underscore the
need to examine the entire information processing chain, as
biases may arise at many stages besides attentional, which
may be significantly more relevant in the context of coping
styles. We demonstrated that the AAT is one way to examine
behavioral approach or avoidance tendencies toward positive
and negative stimuli, and that this consideration of different
stages of information processing leads to other findings—the
potentially strong importance of positive stimuli.
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Appendix

Table2 Mean (standard deviation) of valence and arousal ratings of
the presented picture stimuli according to the Geneva Affective Pic-
ture Database (GAPED; Dan-Glauser & Scherer, 2011)

DPT AAT

Positive Negative Positive Negative
Valence 91.96 (4.14) 14.01 (4.93) 91.62 (3.57) 13.10(5.81)
Arousal 19.49 (8.33) 64.60 (8.95 20.33(9.37) 67.70 (6.21)
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