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A B S T R A C T

Attentional bias (AB) refers to increased allocation of attention on threat stimuli when compared to neutral
stimuli. It is not clear if AB occurs in subjects with obsessive-compulsive disorder (OCD). We tested AB for
symmetry and cleaning symptoms of OCD. Sixty-two patients with OCD and 40 healthy controls matched by
gender, age and IQ, completed a computerized dot-probe task where two pictures (with symmetry or cleaning
related content) were shown. The probe appeared in the location previously occupied by one of the pictures.
Within-subjects linear mixed-effect models were used to investigate the effects of the factors: group (patients vs
controls), OCD dimension (cleaning vs symmetry), task condition (neutral, congruent and incongruent), and the
interaction among them. We also correlated AB scores with the clinical and demographic variables. No positive
interaction resulted among the factors, but positive results were observed in group and condition, separately.
Patients were significantly slower than controls (p-value=0.014) (an effect that was accounted for by de-
pression and anxiety symptoms and comorbidity) and the neutral condition was significantly faster when
compared the other two conditions (congruent and incongruent, p-value=0.013). No association was found
between AB scores and clinical symptoms. There was no AB toward specific, content-related, stimuli in this
sample of OCD patients.

1. Introduction

Increased allocation of attentional resources toward threatening as
compared to neutral stimuli has consistently been found in a range of
clinical and sub-clinical anxiety disorders (Bar-Haim, Lamy, Pergamin,
Bakermans-Kranenburg, & van IJzendoorn, 2007). These biases are
suggested to cause or maintain anxiety disorders (MacLeod, Rutherford,
Campbell, Ebsworthy, & Holker, 2002; MacLeod & Mathews, 2012; Van
Bockstaele et al., 2014), and interventions modifying those biases have
been found to alleviate anxiety symptoms (Hakamata et al., 2010; Jones
& Sharpe, 2017). Despite extensive research on attentional biases (AB)
in anxiety, it is not yet clear whether such AB occur in obsessive-
compulsive disorder (OCD), a clinical condition extremely comorbid
with anxiety disorders: 65 % of comorbidity (de Mathis et al., 2013).

The observation of AB in OCD would have direct implication for its
pathophysiology and therapeutics (Sizino da Victoria, Nascimento, &
Fontenelle, 2012; Zhang et al., 2017).

Evidence of AB in patients with OCD is conflicting. Some studies
found differences in the pattern of attention (Amir, Najmi, & Morrison,
2009; Cisler & Olatunji, 2010; Moritz, Von Mühlenen, Randjbar, Fricke,
& Jelinek, 2009; Tata, Leibowitz, Prunty, Cameron, & Pickering, 1996),
but others did not replicate these positive results (Harkness, Harris,
Jones, & Vaccaro, 2009; Lavy, van Oppen, & van den Hout, 1994;
Morein-Zamir et al., 2013; Moritz et al., 2008; Moritz & von Mühlenen,
2008; Moritz et al., 2004). To date, the most widely used task to
measure the presence of AB is the dot-probe, but contradictory findings
have been reported. For example, Tata et al. (1996) found specificity of
an AB to personally relevant material, when social threat and
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contamination-related words were shown to a subset of OCD patients
with contamination concerns. Harkness et al. (2009) on the other hand,
found no evidence of AB in the OCD group (18 OCD checkers) com-
pared to the matched group (18 controls), using a dot probe task with
critical words, suggesting that the cognitive profiles of OCD checkers
may be qualitatively different from other kinds of OCD symptoms (ex:
contamination concerns). Taken together, extant findings suggest that
stimulus specificity may be particularly relevant when studying AB in
patients with OCD, and that visual stimuli may evoke symptoms more
effectively. This discrepancy in the results can be explained by the
different methodologies used and by the different types of stimuli
chosen (for example, verbal cue words).

The results from the studies above lend support for the hypothesis
that OCD could be conceptualized as a spectrum of multiple, potentially
overlapping syndromes, rather than a unitary nosologic entity. In this
way, some authors propose that different obsessive-compulsive
symptom dimensions are mediated by relatively distinct circuits im-
plicated in cognitive and emotion processing (Mataix-Cols et al., 2004).
Giving strength to this hypothesis, Van den Heuvel et al. (2009) showed
that different symptom dimensions have distinct neuroanatomical
substrates, supporting the hypothesis that OCD is an etiologically het-
erogeneous disorder. Alvarenga et al. found that treatment-naïve OCD
patients demonstrated distinct gray matter substrates implicated in
both cognitive and emotion processing across different obsessive-com-
pulsive dimensions (Alvarenga et al., 2012). Considering the symptom
heterogeneity of OCD, and the variability of symptoms presented
among patients, we chose to adopt symptom-specific stimuli in our
paradigm. One way to achieve this specificity is to assess the different
OCD symptom dimensions by using an instrument tailored to capture
the presence and severity of each individual dimension. The develop-
ment of the Dimensional Yale-Brown Obsessive-Compulsive Scale – DY-
BOCS (Rosario-Campos et al., 2006) was created based on factorial
analysis. It evaluates the lifetime and current severity of six symptoms
dimensions: aggression, religious/sexual, ordering/symmetry,
cleaning/contamination, hoarding and miscellaneous (the last cannot
be considered a symptom dimension, as it contains many different
symptoms). In this study, we chose to investigate the symmetry and
cleaning dimensions for three main reasons: first, these are very
common types of OCD symptoms, with prevalence around 87% for
symmetry and 72% for contamination (Miguel et al., 2008; Torresan
et al., 2013); second, previous findings in the AB literature involving
both dimensions (symmetry and/or cleaning) have shown different
patterns of AB in OCD patients, or a higher vigilance for threat, to
which we could compare our results (Cisler & Olatunji, 2010; Moritz
et al., 2008; Armstrong, Sarawgi, & Olatunji, 2012); third, for the
cleaning and symmetry dimensions it is possible to elicit symptoms via
visual stimuli, like in pictures, which is necessary for running the AB

paradigm.
To this end, we have assessed a large sample of patients with OCD,

as well as healthy controls, using an AB paradigm with specific stimuli
developed to target the symmetry and cleaning dimensions of OCD. As
in the AB literature evaluating anxiety disorders, these patients con-
sistently present hyper-vigilance, with AB toward the threat when
measured using short stimulus duration (Mogg, Bradley, Miles, &
Dixon, 2004). We hypothesized that OCD patients with symmetry and
cleaning symptoms would exhibit AB toward OCD-related stimuli, and
that symptom severity would be positively correlated with AB in pa-
tients with OCD.

2. Material and methods

2.1. Participants and procedures

The sample was composed of 62 patients with OCD presenting with
symptoms of symmetry and/or cleaning symptoms (M age= 38.3
years, SD= 10.2, 40 females) and 40 healthy controls (M age=34.6,
SD=12.3, 25 females) (Table 1). Patients and healthy control were
recruited at the OCD Spectrum Disorders Program outpatient clinic at
the University of Sao Paulo Medical School after media and internet
announcements. Initially, a phone call was made to screen potential
candidates (both patients and healthy controls). After an initial tele-
phone screening, participants were invited to an in-person interview,
including demographic and clinical scales, detailed below. If they met
the study's inclusion and exclusion criteria in the in person interview,
they signed the informed consent and were scheduled a second ap-
pointment, when the AB task, evaluation of pairs of pictures (Section
2.4) and an IQ assessment (Table 1) were conducted.

Inclusion criteria for OCD patients were: (a) to be between 18 and
65 years old; (b) to have a primary diagnosis of OCD according to DSM-
IV, confirmed by the Structured Clinical Interview for DSM-IV Axis I
Disorders – SCID-IV (First et al., 1995); (c) to have a Yale-Brown Ob-
sessive-Compulsive Scale (Y-BOCS) (Goodman et al., 1989) score ≥16,
which indicates clinically significant OCD symptoms (Farris, McLean,
Van Meter, Simpson, & Foa, 2013); (d) to present symptoms of sym-
metry and/or cleaning according to DY-BOCS; (e) to be on a stable
medication regimen for the last twelve weeks. Exclusion criteria were:
(a) IQ below 70; (b) comorbidity with schizophrenia. Inclusion criteria
for healthy controls were: (a) age between 18 and 65 years; (b) absence
of any DSM-IV lifetime psychiatric diagnosis.

2.2. Ethical issues

This study was approved by the Ethics Medical Committee from the
University of Sao Paulo Medical School. All subjects signed a written

Table 1
Clinical and demographics data of 62 OCD patients and 40 healthy controls.

62 OCD patients n/mean (SD) 40 healthy Controls n/mean (SD) chi-squared/t-value effect size p-value

Gender- male 23 15 0.01 0.01 0.913a

Age 38.3 (10.2) 34.6 (12.3) 1.59 0.33 0.112b

IQ 100 (14.6) 103 (12.0) 0.77 −0.22 0.441b

Y-BOCS obsession 15.1 (3.4) — — — —
Y-BOCS compulsion 15.6 (3.2) — — — —
Y-BOCS total 30.7 (5.8) — — — —
DY-BOCS symmetry (n=57)c 9.5 (4.3) — — — —
DY-BOCS cleaning (n= 51)c 9.5 (5.1) — — — —
BDI 21.4 (3.4) 10.1 (3.1) 13.28 3.44 <0.001b

BAI 17.8 (2.6) 10.3 (3.0) 11.01 2.71 <0.001b

Legend: SD= standard deviation; IQ= Intelligence quotient; Y-BOCS=Yale-Brown obsessive-compulsive scale; DY-BOCS=Dimensional Yale-Brown obsessive-
compulsive scale; BDI= Beck depression inventory; BAI=Beck anxiety inventory.

a Chi-squared test.
b Independent t-test.
c Just patients that presented this specific dimension were analyzed. Patients that presented scores of zero for a specific dimension were not analyzed.
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informed consent after a thorough description of the study and the
assurance that their decision to participate in it would not interfere
with their access to treatment. Participants received a financial com-
pensation for transportation and snacks.

2.3. Clinical measures

All participants (patients and healthy controls) were interviewed by
experienced clinical psychologists and completed the same battery of
clinical assessments with the standardized instruments described
below. All interviews were conducted in person, by two trained clinical
psychologists with more than 15 years of experience in the field, who
belong to the team of the Brazilian Research OCD Consortium; C-TOC
(Miguel et al., 2008).

2.3.1. Diagnosis
To evaluate psychiatric disorders, the Structured Clinical Interview

for Diagnosis of Axis I and an additional module for impulse-control
disorders according to DSM-IV (First et al., 1995) were used for all
participants (patients and healthy controls). The present Portuguese
version of SCID showed good inter-rater reliability.

2.3.2. OCD symptoms
OCD severity was measured using the Yale-Brown Obsessive-

Compulsive Scale (Y-BOCS), which is a 10-item semi structured clin-
ician-administered measure of obsessions and compulsions severity. It
has ten questions regarding time spent on obsessions and compulsions,
interference with daily activities, and distress caused by symptoms. The
sum of the first five items is a severity index for obsessions, and the sum
of the last five an index for compulsions. Each item can vary from 0 to 4
points, with a maximum of 40 points (20 points for obsessions and 20
points for compulsion). The Y-BOCS is considered the gold-standard
instrument for the assessment of obsessive–compulsive symptoms
(Goodman et al., 1989). The interrater reliability for the total Yale-
Brown Scale score and each of the 10 individual items was excellent,
with a high degree of internal consistency among all item scores de-
monstrated with Cronbach’s alpha coefficient.

The Dimensional Yale-Brown Obsessive-Compulsive Scale – DY-
BOCS (Rosario-Campos et al., 2006), investigates in detail the OCD
symptom dimensions. The development of the DY-BOCS was based on
the symptom checklist of Y-BOCS and in previous studies of factorial
analyses (Mataix-Cols, do Rosario-Campos, & Leckman, 2005;
Summerfeldt, Richter, Antony, & Swinson, 1999). By separating
symptoms in dimensions, it is possible to assess individual symptoms
that are inherently ambiguous (for instance, checking compulsions that
can be associated with more than one type of obsession). The DYBOCS
evaluates the lifetime and current severity of six symptom dimensions:
aggression, religious/sexual, ordering/symmetry, cleaning/contamina-
tion, hoarding and miscellaneous. The latter dimension puts together
OCD-related symptoms that do not fit in any other dimension, but do
not correlate with each other. In this way, one could argue that it could
not be considered as a symptom dimension. Of note, an innovation
brought by the DY-BOCS is the possibility to assess quantitatively the
frequency, distress and interference associated with each type of
symptoms. The interrater reliability of the DY-BOCS is excellent. In-
traclass correlation coefficients (ICCs) were higher than 0.98 for each
component score of the DY-BOCS. The internal consistency across the
domains time, distress, and interference for each dimension is also
excellent. In the validity study, Cronbach’s alphas were 0.94 for ag-
gressive, 0.95 for sexual/religious, 0.95 for symmetry, 0.96 for con-
tamination, 0.95 for hoarding, and 0.94 for miscellaneous dimensions
(Rosario-Campos et al., 2006).

2.3.3. Other measures
Beck Anxiety (BAI) and Depression Inventories (BDI) (Beck, Ward,

Mendelson, Mock, & Erbaugh, 1961; Beck, Epstein, Brown, & Steer,

1988). Although these interviews were tailored to be self-reported, in
the present study they were administered by the interviewers. The BDI
and BAI consist of 21 items that are rated on a 4-point scale. The total
scores (range 0–63) measure the severity of depressive and anxiety
symptoms, respectively. Reliability and validation studies of the BDI
revealed a Cronbach’s alpha coefficient of 0.81 and an internal con-
sistency of 0.88. The BAI presents high internal consistency (α=0.92)
and test–retest reliability over 1 week, r (81)= 0.75. Both the BDI and
BAI were administered to all participants. To measure the estimated IQ,
the Wechsler Abbreviated Scale of Intelligence - WASI (Wechsler,
1999), with its four subtests (vocabulary, similarities, block design and
matrix reasoning) was used in all participants. The IQ has been mea-
sured because several neuropsychological studies have drawn attention
to the importance of measuring, accessing and controlling it in be-
tween-groups comparisons (Abramovitch, Abramowitz, & Mittelman,
2013; Shin, Lee, Kim, & Kwon, 2014). Otherwise, we could have results
driven by IQ differences, and not by the function that is been primarily
evaluated.

2.4. Attentional bias task

2.4.1. Description of the stimuli
AB to OCD-related stimuli was measured using a dot-probe task

adapted from previous research. The set of stimulus pictures used in the
current task was specifically designed to contain cleaning and sym-
metry content. All pictures were taken by a professional photographer
and were balanced for color, number of elements and pixels (for more
details see Supplementary material). The figures were created by two
clinical psychologists (one of them is the first author of this manuscript)
and a professional photographer. Both psychologists are PhD level, with
a long lasting experience with the disorder (18 years working with
research in OCD). After the set of pictures was created, the entire re-
search group gave feedback on the material, including 6 psychiatrists
and 6 psychologists. In addition, international collaborators and other
experts in Brazil who work with AB have given their opinion on the set
of pictures. Fourteen independent patients (who did not participate in
the study) rated the aversive content of 32 pairs of pictures (16 with
cleaning and 16 with symmetry content) on a 5-point Likert scale (“very
uncomfortable”, “uncomfortable”, “neutral”, “pleasant” or “very plea-
sant”). This approach allowed us to select the 20 most discrepant pairs
(10 pairs of each dimension), meaning that the 20 in which the OCD-
related content (labeled as threat for the purposes of this study) was
most distant from the neutral (figures that do not elicit OCD-related
content). All the pictures (OCD-related and neutral) used in this study
are available in more detail in the supplementary materials)”. The au-
thors selected the pairs of pictures based on those ratings that presented
higher discrepancy between neutral and aversive. The pairs of pictures
were divided into two sets (sets A and B; five pairs of each dimension
per set). All the pairs of pictures selected for this study are shown in the
supplementary files. Although the aversive experience can include
different aspects, such as disgust, distress, unpleasantness, among
others, we maintained the terminology of the AB literature, using the
term threat to refer to the OCD-related stimuli.

2.4.2. Experimental task
The dot probe task was performed on a notebook with a resolution

of 1024×768 pixels (Notebook HP Envy, Intel processor i7 (2.20 GHz),
12 GB ram memory, Windows 8, Refreshment rate 60 Hz). Participants
were seated approximately 50 cm from the screen. In this task, a fixa-
tion cross (“+”) was presented in the center of the screen for 500
milliseconds (ms). Immediately after that, two stimuli were shown
briefly at the same time on each trial for 500 milliseconds (ms), and
then followed by a probe (< or>). The probe appeared in the location
just occupied by one of the stimuli, and presented until the subject
responded (Fig. 1). The task had three conditions: 1) congruent trials, in
which the probes replaced the threat stimuli; 2) incongruent trials,
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which presented probes behind the neutral stimuli; and 3) neutral trials,
which presented two neutral stimuli. Participants were instructed to
identify the probe type, using the mouse, as rapidly as possible without
compromising accuracy. Participants were instructed to press the left
button of the mouse if the probe indicated “< ”, and to press the right
button of the mouse if the probe indicated “> ”. For all subjects, the
reaction time (RT) to press the mouse button for each trial was re-
corded. Accuracy was also measured for each trial (i.e., pressing the
correct button according to the direction of the probe). Participants
were presented with 120 trials – 80 threat-neutral and 40 neutral-
neutral – with all conditions equally divided into symmetry and
cleaning stimuli and trials presented in random order. The task lasted
approximately 5min. Probes appeared with equal probability at the
location of the aversive and neutral stimuli in the threat-neutral trials
(Fig. 1). The task was programmed and administered using the E-Prime
2 software (Psychology Software Tools, Pittsburgh, PA).

2.5. Statistical analysis

2.5.1. Dot-probe data preparation
Prior to analysis, the dot-probe data were prepared according to

procedures described in previous studies (Abend, Fox, & Bar-Haim,
2014; Abend et al., 2013, 2018). That is, trials with incorrect responses,
reaction times (RT) shorter than 150ms or longer than 2000ms, or
RT ± 2.5 standard deviations (SDs) from a participant’s mean per trial
type, were excluded. After data cleaning, 95.3 % of the original data
remained for all analyses.

2.5.2. Data analysis
AB was calculated as the average RT across the incongruent trials

minus the average RT across the congruent trials (Abend et al., 2013,
2014, 2018). A positive AB score therefore reflects an attention bias
towards threat. AB scores were analysed using within-subjects linear
mixed-effects (lme) models, and as normality is an assumption, first we
transformed the RT data using Box Cox transformation (we chose the
best Pearson P statistic among Box Cox, square root and logarithmic).
Then, two different models were fitted: in the first, the stimuli condition
of the task (neutral, congruent or incongruent), the group (patient or
control) and the interaction among them were analyzed; while in the
second model we added the OCD dimension (cleaning or symmetry)
and tested all the interaction among them. After that, we compared the
two models using Akaike Information Criteria (AIC) to see which best
fit the data. We also performed the lme models considering a) BAI and
BDI, and b) the total number of comorbidities presented by each

volunteer, since these are potential confounder variables. Finally, we
also conducted within-subjects lme models separately for each dimen-
sion (considering only condition and group) using data only from pa-
tients that presented that dimension (i.e. excluding subjects that did not
present the specific dimension).

In order to evaluate if the individual AB scores (the average RT
when the stimuli were incongruent minus the average RT when the
stimuli were congruent) was associated with symptom severity and
clinical measures, we performed Pearson correlations between AB and
Y-BOCS total score, DY-BOCS severity scores (for symmetry and
cleaning dimensions only), BAI score, BDI score and duration of illness.

Statistical analyses were performed with the R software, version
3.6.1 (2019) and the RStudio, version 1.2.1335 (2019). All tests were
two-sided and a p-value<0.05 was considered statistically significant.
For the lme models, we used library nlme for R (Pinheiro, Bates,
DebRoy, Sarkar, & R Core Team, 2018).

3. Results

3.1. Clinical and demographic data

Clinical and demographic data are shown in Table 1. Regarding
psychiatric comorbidities, in the OCD group, the two most frequent
conditions were: lifetime depression, n=43 (67 %) and generalized
anxiety disorder, n= 42 (66 %). In the healthy control group, there was
no lifetime psychiatric comorbidities (for the complete list of co-
morbidities, see Table S2). Patients and healthy controls did not differ
regarding gender, age and IQ. As expected, significant differences be-
tween groups were observed for BDI and BAI (Table 1).

3.2. Attentional Bias

3.2.1. Overall task performance
Table 2 shows the mean RT performance (and standard deviations)

in each condition, AB scores and total performance for both groups.
Between-group comparisons revealed similar accuracy (percentage
proportion of hits: patients= 0.984, controls= 0.979): although this
was not the main outcome of the task, it gives us a measure that con-
firms that participants were paying attention and being dedicating to
the task.

Comparison across lme models revealed that the first model
(without dimension) presented the best fit (AIC= 22,792 vs
AIC= 22,832, likelihood ratio test p-value= 0.0001). In this model,
however, the only positive results were ‘group’ and ‘condition’, when

Fig. 1. Timeline in a dot-probe trial. After 500ms of
cross fixation, two pictures were exhibited for another
500ms and then an arrow was presented in the top or
bottom part of the screen. The subject was instructed
to press the mouse button accordingly the arrow as fast
as possible without compromising accuracy. Patients
were taught to press the left bottom of the mouse if the
probe indicated “< ”, and to press the right of the
mouse if the probe indicated “> ”.
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considered separately, and no positive interaction resulted among
them: patients had significantly slower RTs when compared to controls
(p-value= 0.0147), and the ‘neutral condition’ presented faster RTs in
comparison to congruent and incongruent conditions (p-
value=0.0125). After including the BAI and BDI scores in the model,
the results remained non-significant for the ‘interaction’, and the
‘group’ variable lost its significance (p-value=0.194); the ‘neutral
condition’ remained significant. The same was true after including the
‘total number of comorbidities’ presented by each volunteer in the
model: ‘interaction’ and ‘group’ were negative and the only variable
that remained significant was ‘neutral condition’ (p-value=0.034). As
the first model comprised both dimensions together (symmetry and
cleaning), we also performed the analysis separately for each dimen-
sion.

3.2.2. Specific dimensions
Considering the model with only the symmetry dimension (con-

dition*group), we still could not observe an interaction effect (p-
value=0.280) but ‘condition’ and ‘group’, separately were significant
(p-values= 0.032 and 0.024, respectively), mimicking the findings of
the first model. In the model considering only the cleaning dimension,
the only positive result was ‘group’ (p-value= 0.018), and neither
‘condition’ nor the ‘interaction’ were significant. Of note, on both di-
mensions the patients’ group was slower than controls.

3.2.3. Correlation with clinical symptoms
Regarding correlations of AB scores and clinical measures, there

were no significant results at all. For symmetry: Y-BOCS (patients: r =
0.03, p-value = 0.82), BDI (patients: r = 0.03, p-value = 0.84; controls:
r = 0.17, p-value = 0.31) and BAI (patients: r = 0.13, p-value = 0.32;
controls: r = 0.07, p-value = 0.65). Similarly, for cleaning: Y-BOCS
(patients: r = 0.09, p-value = 0.48), BDI (patients: r = 0.05, p-value =
0.69; controls: r = 0.004, p-value = 0.98) and BAI (patients: r =
−0.15, p-value = 0.22; controls: r = −0.04, p-value = 0.78). There
were no significant correlations between the DY-BOCS symmetry scores
and the AB symmetry scores (r = −0.23, p-value = 0.07), or between
the DY-BOCS cleaning scores and the AB cleaning scores (r = −0.22, p-
value = 0.08). Finally, illness duration was not correlated with AB as a
whole (r = 0.07, p-value = 0.69) or when considering each dimension
separately: symmetry (r= 0.02, p-value=0.26) and cleaning (r =
−0.03, p-value=0.88).

3.2.4. Medicated versus unmedicated patients
Of note, we also performed separate analyses of unmedicated sub-

jects versus controls and medicated subjects versus controls, and they
showed similar results to the analysis of the whole sample of subjects
with OCD (medicated and unmedicated) versus controls. Out of the 62
OCD patients, 55 were taking SSRIs.

4. Discussion

The present study investigated the specific AB to symmetry and
cleaning stimuli in the largest sample of patients with OCD evaluated
for AB so far. There were no significant between group’s differences
regarding the biases in attention for this set of pictures, as reflected by

an absence of interaction between ‘group’ and ‘condition’ in our model.
When analyzing the dimensions separately (cleaning and symmetry),
the results replicated what was found in the complete model: patients
were slower than controls, independent of condition or dimension.
However, this result was not maintained after correcting for depression
and anxiety symptoms or total number of comorbidities. In addition,
the fact that the neutral condition was faster than both threat condi-
tions (congruent and incongruent), supports the idea that the content of
stimuli was aversive enough to disturb subjects’ attention. Of note, in
the present study, the threat (OCD-related) stimuli were confirmed as
aversive by the patients and as less aversive by the healthy controls (see
supplementary materials).

A number of reasons could account for the observation of the lack of
AB in OCD patients as compared to healthy controls. Of particular
concern is the nature of the stimuli chosen for this study, as well as their
parameters. For example, the picture exposure time, which was defined
based on evidence from previous experiments (Frewen, Dozois,
Joanisse, & Neufeld, 2008; Sipos, Bar-Haim, Abend, Adler, & Bliese,
2014), might have been too short for the individual to process its
content properly, possibly requiring a longer exhibition period to be
captured in detail by the subject. It seems that there is a delayed re-
cognition of objects in relation to faces when both are used in dot-probe
tasks, as the identification of faces goes through a different cerebral
process: there is evidence that face recognition processes seem to be
distinct from the recognition of other objects (Itier & Taylor, 2004; Ruz,
Aranda, Sarmiento, & Sanabria, 2015). Visual face perception is
thought to rely on configural processing that focuses on the relationship
between facial features as a whole. This observation leads to a faster
and more accurate identification of faces stimuli when compared to
other categories, like objects, used in this study (Bruyer, 2011; Farah,
Tanaka, & Drain, 1995; Ruz et al., 2015). In the same line of reasoning,
larger pictures could, perhaps, facilitate the identification of details.
Another possibility is that AB could be evaluated by means of tasks like
the Emotional Stroop and Spatial Cueing tasks, as previously men-
tioned; different results might have been found with those alternative
tasks. For example, Most, Chun, and Widders (2005) have developed an
emotional bias paradigm called emotion-induced blindness (EIB), that
likely measures AB through a different mechanism in comparison to the
dot-probe task; specifically, Most and colleagues have shown that while
the relationship between EIB and negative affect was mediated through
persistent negative thoughts, the same could not be said for the dot-
probe task. Considering that we have adopted a new type of stimuli in
the present study, we have decided to employ a more consolidated task,
such as the dot-probe, most frequently used in the assessment of AB in
anxiety disorders.

On the other hand, a consistent finding of this study was that pa-
tients were slower than controls (for example, presented higher reac-
tion times, independently of the task condition or dimension). Slower
processing speed in patients with OCD has been previously and con-
sistently reported in the neurocognitive literature of OCD (Abramovitch
et al., 2013; Kuelz, Hohagen, & Voderholzer, 2004; Shin et al., 2014).
Some argue that the fact of patients with OCD being slower than con-
trols could lead to deficits in other cognitive functions: since the pro-
cessing speed is a relevant cognitive function, its impairment could
affect other hierarchically superior cognitive functions, as the executive

Table 2
Attentional bias scores (in ms) for 62 patients and 40 healthy controls.

Participants with OCD (n=62) Healthy controls (n=40)

Neutral RT Incongruent RT Congruent RT AB Neutral RT Incongruent RT Congruent RT AB

Symmetry (n= 57) 710 (250) 734 (225) 739 (221) −5 (43) 637 (223) 651 (197) 648 (183) 3 (45)
Cleaning (n=51) 715 (254) 734 (214) 736 (228) −2 (69) 639 (213) 654 (194) 644 (191) 10 (38)
Total (n= 62) 720 (253) 734 (218) 737 (223) −3 (43) 645 (223) 652 (195) 646 (187) 6 (32)

Legend: RT= reaction time; SD= standard deviation; AB=attentional bias.
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functions (Bédard, Joyal, Godbout, & Chantal, 2009). However, after
inserting the BAI and BDI in our model, the variable ‘group’ lost its
significance, indicating that depression and anxiety symptoms caused
interference in the processing speed and were mediating the observed
effect. This was expected, once patients presented higher symptoms in
both scales, and there is evidence that anxiety and depression may in-
terfere in the RT (Azorin, Benhaïm, Hasbroucq, & Possamaï, 1995). In
the same direction, a similar pattern occurred after controlling for co-
morbidities, reinforcing the hypothesis that the presence of depression,
anxiety and other psychiatric disorders in the OCD group could be re-
sponsible for the speed processing differences detected between groups.
Importantly, these results cannot be accounted due to discrepancies in
IQ because both groups were matched for this variable. Despite the fact
that clinical symptoms seem to have participated in slowering the RT in
our paradigm, we could not find any relationship between AB and
clinical variables like illness duration, obsessive-compulsive, depression
and anxiety symptoms. This could be considered as evidence for an
independent relationship between AB and these clinical variables.

Some authors have suggested that the attentional system of anxious
individuals may be abnormally sensitive to threat-related stimuli in the
environment, leading to an even more pronounced processing bias in
favor of threat-related stimulation than is observed in non-anxious in-
dividuals. They suggest that the increased AB towards threat is thought
to play a prominent role in the etiology and maintenance of anxiety
disorders, observed in a range of clinically anxious individuals (Koster,
Crombez, Verschuere, & De Houwer, 2004; MacLeod, Mathews, and
Tata, 1986; Mogg, Mathews, Eysenck, & May, 1991; Wilson & MacLeod,
2003; Yiend & Mathews, 2001) and non-clinical individuals with high
levels of self-reported anxiety (Broadbent & Broadbent, 1988; Eysenck,
MacLeod, & Mathews, 1987). Interestingly, in the DSM-5 the diagnosis
of OCD was removed from the chapter of the Anxiety Disorders, being
classified as a separate category (OCD-related disorders). Our findings
further differentiate OCD from the other anxiety disorders, this time
from the perspective of the AB. Whereas AB is well established among
the anxiety disorders, as social anxiety disorder or social phobia Bar-
Haim et al., 2007; Mogg & Bradley, 2006), we could not observe the
same trend in the present study, which is in line with a number of
studies of AB in OCD (Harkness et al., 2009: Kampman, Keijsers,
Verbraak, Näring, & Hoogduin, 2002; Kyrios & Iob, 1998). Distinct
methodologies could play a role in the observed outcomes. For ex-
ample, differences in the emergence of threat bias in anxiety have been
noted as a function of the stimulus type (words vs pictures), stimulus
presentation duration, or paradigm used (dot-probe vs Stroop)
(Dudeney, Sharpe, & Hunt, 2015). In addition, the heterogeneous
manifestation of OCD could lead to heterogeneous results.

Limitations of this study should be observed. We did not exclude
patients with depression, maybe contributing to our negative results:
Musa, Lépine, Clark, Mansell, and Ehlers (2003). suggest that comorbid
depression may attenuate the AB. As noted above, the stimuli para-
meters like, time of exposure, the size of pictures and objects used in
these set of photos, could be considered as limitations of the present
study and, possibly the reason for our negative findings. In contrast, the
recruitment of subjects with strict inclusion and exclusion criteria and
controlled medication status adds value to our methodology. In addi-
tion, the set of pictures was carefully prepared by clinicians experienced
in OCD and were evaluated with regard to the aversive content by
patients prior to the beginning of the study (see supplementary mate-
rial). In regard to this issue, we cannot guarantee the effect of some
pictures presented in a very short time interval: when participants were
rating the pictures, they had as much time as they needed to respond,
and it is possible that some of the pictures have a positive effect, for
example in patients with symmetry dimension: it may be pleasant and
comfortable for them to watch ordered and organized situations. Fi-
nally, the test was performed in a standardized way, in a quiet en-
vironment, and without external interference, which guarantees the
participants attention (as evidenced by the accuracy on the task). We

have chosen the dot-probe task based on the previous assessment of AB
in subjects with anxiety disorders, but it is possible that different results
could be found with alternative paradigms or stimuli.

5. Conclusions

To conclude, we did not observe an AB toward specific, content-
related, stimuli in this sample of patients with OCD. Future studies with
alternative paradigms should further clarify the occurrence of AB in
subjects with OCD.

Declaration of interest

None.

Funding source

This work was supported by Fundação de Amparo à Pesquisa do
Estado de São Paulo (FAPESP) [process number: 2013/04203-3]

Acknowledgements

We thank Dr. Daniel Pine for critical comments of previous version
of this manuscript. The authors also greatly appreciate and thank the
patients who agreed to participate in this study.

Appendix A. Supplementary data

Supplementary material related to this article can be found, in the
online version, at doi:https://doi.org/10.1016/j.janxdis.2020.102238.

References

Abend, D. S. P., Fox, N. A., & Bar-Haim, Y. (2014). Learning and memory consolidation
processes of attention-bias modification in anxious and nonanxious individuals.
Clinical Psychological Science, 2(5), 620–627.

Abend, R., de Voogd, L., Salemink, E., Wiers, R. W., Pérez-Edgar, K., Fitzgerald, A., et al.
(2018). Association between attention bias to threat and anxiety symptoms in chil-
dren and adolescents. Depression and Anxiety, 35(3), 229–238.

Abend, R., Karni, A., Sadeh, A., Fox, N. A., Pine, D. S., & Bar-Haim, Y. (2013). Learning to
attend to threat accelerates and enhances memory consolidation. PLoS One, 8(4),
e62501.

Abramovitch, A., Abramowitz, J. S., & Mittelman, A. (2013). The neuropsychology of
adult obsessive-compulsive disorder: A meta-analysis. Clinical Psychology Review,
33(dezembro de (8)), 1163–1171.

Alvarenga, P. G., do Rosário, M. C., Batistuzzo, M. C., Diniz, J. B., Shavitt, R. G., Duran, F.
L. S., et al. (2012). Obsessive-compulsive symptom dimensions correlate to specific
gray matter volumes in treatment-naïve patients. Journal of Psychiatric Research,
46(dezembro de (12)), 1635–1642.

Amir, N., Najmi, S., & Morrison, A. S. (2009). Attenuation of attention bias in obsessive-
compulsive disorder. Behaviour Research and Therapy, 47(fevereiro de (2)), 153–157.

Armstrong, T., Sarawgi, S., & Olatunji, B. O. (2012). Attentional bias toward threat in
contamination fear: Overt components and behavioral correlates. Journal of Abnormal
Psychology, 121(fevereiro de (1)), 232–237.

Azorin, J. M., Benhaïm, P., Hasbroucq, T., & Possamaï, C. A. (1995). Stimulus pre-
processing and response selection in depression: A reaction time study. Acta
Psychologica (Amsterdam), 89(July (2)), 95–100.

Beck, A. T., Epstein, N., Brown, G., & Steer, R. A. (1988). An inventory for measuring
clinical anxiety: Psychometric properties. Journal of Consulting and Clinical
Psychology, 56(dezembro de (6)), 893–897.

Beck, A. T., Ward, C. H., Mendelson, M., Mock, J., & Erbaugh, J. (1961). An inventory for
measuring depression. Archives of General Psychiatry, 4(junho de), 561–571.

Bédard, M.-J.-J., Joyal, C. C., Godbout, L., & Chantal, S. (2009). Executive functions and
the obsessive-compulsive disorder: on the importance of subclinical symptoms and
other concomitant factors. Archives of Clinical Neuropsychology: the Official Journal of
the National Academy of Neuropsychologists, 24(setembro de (6)), 585–598.

Bar-Haim, Y., Lamy, D., Pergamin, L., Bakermans-Kranenburg, M. J., & van IJzendoorn,
M. H. (2007). Threat-related attentional bias in anxious and nonanxious individuals:
a meta-analytic study. Psychological Bulletin, 133(1), 1–24.

Broadbent, D., & Broadbent, M. (1988). Anxiety and attentional bias: State and trait.
Cognition and Emotion, 2(julho de (3)), 165–183.

Bruyer, R. (2011). Configural face processing: A meta-analytic survey. Perception, 40(12),
1478–1490.

Cisler, J. M., & Olatunji, B. O. (2010). Components of attentional biases in contamination
fear: Evidence for difficulty in disengagement. Behaviour Research and Therapy,

M.A. De Mathis, et al. Journal of Anxiety Disorders 73 (2020) 102238

6

https://doi.org/10.1016/j.janxdis.2020.102238
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0005
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0005
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0005
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0010
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0010
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0010
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0015
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0015
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0015
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0020
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0020
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0020
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0025
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0025
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0025
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0025
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0030
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0030
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0035
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0035
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0035
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0040
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0040
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0040
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0045
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0045
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0045
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0050
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0050
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0055
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0055
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0055
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0055
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0060
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0060
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0060
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0065
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0065
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0070
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0070
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0075
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0075


48(janeiro de (1)), 74–78.
de Mathis, M. A., Diniz, J. B., Hounie, A. G., Shavitt, R. G., Fossaluza, V., Ferrão, Y., et al.

(2013). Trajectory in obsessive-compulsive disorder comorbidities. European
Neuropsychopharmacology: the Journal of the European College of
Neuropsychopharmacology, 23(julho de (7)), 594–601.

Dudeney, J., Sharpe, L., & Hunt, C. (2015). Attentional bias towards threatening stimuli in
children with anxiety: A meta-analysis. Clinical Psychology Review, 40(agosto de),
66–75.

Eysenck, M. W., MacLeod, C., & Mathews, A. (1987). Cognitive functioning and anxiety.
Psychological Research, 49(2–3), 189–195.

Farah, M. J., Tanaka, J. W., & Drain, H. M. (1995). What causes the face inversion effect?
Journal of Experimental Psychology Human Perception and Performance, 21(junho de
(3)), 628–634.

Farris, S. G., McLean, C. P., Van Meter, P. E., Simpson, H. B., & Foa, E. B. (2013).
Treatment response, symptom remission and wellness in obsessive-compulsive dis-
order. The Journal of Clinical Psychiatry, 74(julho de (7)), 685–690.

First, M. B., Spitzer, R. L., Gibbon, M., Williams, J. B. W., Davies, M., Borus, J., et al.
(1995). The structured clinical interview for DSM-III-R personality disorders (SCID-
II). Part II: Multi-site test-retest reliability study. Journal of Personality Disorders,
9(junho de (2)), 92–104.

Frewen, P. A., Dozois, D. J. A., Joanisse, M. F., & Neufeld, R. W. J. (2008). Selective
attention to threat versus reward: Meta-analysis and neural-network modeling of the
dot-probe task. Clinical Psychology Review, 28(fevereiro de (2)), 307–337.

Goodman, W. K., Price, L. H., Rasmussen, S. A., Mazure, C., Fleischmann, R. L., Hill, C. L.,
et al. (1989). The Yale-brown obsessive compulsive scale. I. Development, use, and
reliability. Archives of General Psychiatry, 46(novembro de (11)), 1006–1011.

Hakamata, Y., Lissek, S., Bar-Haim, Y., Britton, J. C., Fox, N. A., Leibenluft, E., et al.
(2010). Attention bias modification treatment: A meta-analysis toward the estab-
lishment of novel treatment for anxiety. Biological Psychiatry, 68(dezembro de (11)),
982–990.

Harkness, E. L., Harris, L. M., Jones, M. K., & Vaccaro, L. (2009). No evidence of atten-
tional bias in obsessive compulsive checking on the dot probe paradigm. Behaviour
Research and Therapy, 47(maio de (5)), 437–443.

Itier, R. J., & Taylor, M. J. (2004). Effects of repetition and configural changes on the
development of face recognition processes. Developmental Science, 7(setembro de (4)),
469–487.

Jones, E. B., & Sharpe, L. (2017). Cognitive bias modification: A review of meta-analyses.
Journal of Affective Disorders, 223(dezembro de), 175–183.

Kampman, M., Keijsers, G. P. J., Verbraak, M. J. P. M., Näring, G., & Hoogduin, C. A. L.
(2002). The emotional Stroop: A comparison of panic disorder patients, obsessive-
compulsive patients, and normal controls, in two experiments. Journal of Anxiety
Disorders, 16(4), 425–441.

Koster, E. H. W., Crombez, G., Verschuere, B., & De Houwer, J. (2004). Selective attention
to threat in the dot probe paradigm: Differentiating vigilance and difficulty to dis-
engage. Behaviour Research and Therapy, 42(outubro de (10)), 1183–1192.

Kuelz, A. K., Hohagen, F., & Voderholzer, U. (2004). Neuropsychological performance in
obsessive-compulsive disorder: A critical review. Biological Psychology, 65(fevereiro
de (3)), 185–236.

Kyrios, M., & Iob, M. A. (1998). Automatic and strategic processing in obsessive-com-
pulsive disorder: Attentional bias, cognitive avoidance or more complex phenomena?
Journal of Anxiety Disorders, 12(agosto de (4)), 271–292.

Lavy, E., van Oppen, P., & van den Hout, M. (1994). Selective processing of emotional
information in obsessive compulsive disorder. Behaviour Research and Therapy,
32(fevereiro de (2)), 243–246.

MacLeod, C., & Mathews, A. (2012). Cognitive bias modification approaches to anxiety.
Annual Review of Clinical Psychology, 8, 189–217.

MacLeod, C., Mathews, A., & Tata, P. (1986). Attentional bias in emotional disorders.
Journal of Abnormal Psychology, 95(fevereiro de (1)), 15–20.

MacLeod, C., Rutherford, E., Campbell, L., Ebsworthy, G., & Holker, L. (2002). Selective
attention and emotional vulnerability: Assessing the causal basis of their association
through the experimental manipulation of attentional bias. Journal of Abnormal
Psychology, 111(fevereiro de (1)), 107–123.

Mataix-Cols, D., Wooderson, S., Lawrence, N., Brammer, M. J., Speckens, A., & Phillips,
M. L. (2004). Distinct neural correlates of washing, checking, and hoarding symptom
dimensions in obsessive-compulsive disorder. Archives of General Psychiatry, 61(junho
de (6)), 564–576.

Mataix-Cols, D., do Rosario-Campos, M. C., & Leckman, J. F. (2005). A multidimensional
model of obsessive-compulsive disorder. The American Journal of Psychiatry, 162(fe-
vereiro de (2)), 228–238.

Miguel, E. C., Ferrão, Y. A., do Rosário, M. C., de Mathis, M. A., Torres, A. R., Fontenelle,
L. F., et al. (2008). The Brazilian research consortium on obsessive-compulsive
spectrum disorders: Recruitment, assessment instruments, methods for the develop-
ment of multicenter collaborative studies and preliminary results. Revista Brasileira de
Psiquiatria, 30(setembro de (3)), 185–196.

Mogg, K., & Bradley, B. P. (2006). Time course of attentional bias for fear-relevant pic-
tures in spider-fearful individuals. Behaviour Research and Therapy, 44(setembro de

(9)), 1241–1250.
Mogg, K., Mathews, A., Eysenck, M., & May, J. (1991). Biased cognitive operations in

anxiety: artefact, processing priorities or attentional search? Behaviour Research and
Therapy, 29(5), 459–467.

Mogg, K., Bradley, B. P., Miles, F., & Dixon, R. (2004). Time course of attentional bias for
threat scenes: Testing the vigilance-avoidance hypothesis. Cognition & Emotion, 18(5),
689–700.

Morein-Zamir, S., Papmeyer, M., Durieux, A., Fineberg, N. A., Sahakian, B. J., & Robbins,
T. W. (2013). Investigation of attentional bias in obsessive compulsive disorder with
and without depression in visual search. PLoS One, 8(11), e80118.

Moritz, S., & von Mühlenen, A. (2008). Investigation of an attentional bias for fear-related
material in obsessive-compulsive checkers. Depression and Anxiety, 25(3), 225–229.

Moritz, S., Von Mühlenen, A., Randjbar, S., Fricke, S., & Jelinek, L. (2009). Evidence for
an attentional bias for washing- and checking-relevant stimuli in obsessive-compul-
sive disorder. Journal of the International Neuropsychological Society, 15(maio de (3)),
365–371.

Moritz, S., Fischer, B.-K.-K., Hottenrott, B., Kellner, M., Fricke, S., Randjbar, S., et al.
(2008). Words may not be enough! No increased emotional Stroop effect in obsessive-
compulsive disorder. Behaviour Research and Therapy, 46(setembro de (9)),
1101–1104.

Moritz, S., Jacobsen, D., Kloss, M., Fricke, S., Rufer, M., & Hand, I. (2004). Examination of
emotional Stroop interference in obsessive-compulsive disorder. Behaviour Research
and Therapy, 42(junho de (6)), 671–682.

Most, S. B., Chun, M. M., & Widders, B. M. (2005). Attentional rubbernecking: Cognitive
control and personality in emotion-induced blindness. Psychonomic Bulletin & Review,
12(4), 654–661.

Musa, C., Lépine, J.-P.-P., Clark, D. M., Mansell, W., & Ehlers, A. (2003). Selective at-
tention in social phobia and the moderating effect of a concurrent depressive dis-
order. Behaviour Research and Therapy, 41(setembro de (9)), 1043–1054.

Pinheiro, J., Bates, D., DebRoy, S., Sarkar, D., & R Core Team (2018). nlme: Linear and
Nonlinear Mixed Effects Models. R package version 3.1-137. https://CRAN.R-project.
org/package=nlme.

Rosario-Campos, M. C., Miguel, E. C., Quatrano, S., Chacon, P., Ferrao, Y., Findley, D.,
et al. (2006). The dimensional Yale-brown obsessive-compulsive scale (DY-BOCS): An
instrument for assessing obsessive-compulsive symptom dimensions. Molecular
Psychiatry, 11(maio de (5)), 495–504.

Ruz, M., Aranda, C., Sarmiento, B. R., & Sanabria, D. (2015). Attention to individual
identities modulates face processing. Experimental Brain Research, 233(maio de (5)),
1491–1502.

Shin, N. Y., Lee, T. Y., Kim, E., & Kwon, J. S. (2014). Cognitive functioning in obsessive-
compulsive disorder: A meta-analysis. Psychological Medicine, 44(abril de (6)),
1121–1130.

Sipos, M. L., Bar-Haim, Y., Abend, R., Adler, A. B., & Bliese, P. D. (2014). Postdeployment
threat-related attention bias interacts with combat exposure to account for Ptsd and
anxiety symptoms in soldiers. Depression and Anxiety, 31(2), 124–129.

Sizino da Victoria, M., Nascimento, A. L., & Fontenelle, L. F. (2012). Symptom-specific
attentional bias to threatening stimuli in obsessive-compulsive disorder.
Comprehensive Psychiatry(janeiro de), [Internet]. [citado 9 de março de 2012];
Disponível em: http://www.ncbi.nlm.nih.gov/pubmed/22300902.

Summerfeldt, L. J., Richter, M. A., Antony, M. M., & Swinson, R. P. (1999). Symptom
structure in obsessive-compulsive disorder: A confirmatory factor-analytic study.
Behaviour Research and Therapy, 37(abril de (4)), 297–311.

Tata, P. R., Leibowitz, J. A., Prunty, M. J., Cameron, M., & Pickering, A. D. (1996).
Attentional bias in obsessional compulsive disorder. Behaviour Research and Therapy,
34(janeiro de (1)), 53–60.

Torresan, R. C., Ramos-Cerqueira, A. T. A., Shavitt, R. G., do Rosário, M. C., de Mathis, M.
A., Miguel, E. C., et al. (2013). Symptom dimensions, clinical course and comorbidity
in men and women with obsessive-compulsive disorder. Psychiatry Research,
209(setembro de (2)), 186–195.

Van Bockstaele, B., Verschuere, B., Tibboel, H., De Houwer, J., Crombez, G., & Koster, E.
H. W. (2014). A review of current evidence for the causal impact of attentional bias
on fear and anxiety. Psychological Bulletin, 140(maio de (3)), 682–721.

Van den Heuvel, O. A., Remijnse, P. L., Mataix-Cols, D., Vrenken, H., Groenewegen, H. J.,
Uylings, H. B. M., et al. (2009). The major symptom dimensions of obsessive-com-
pulsive disorder are mediated by partially distinct neural systems. Brain, 132(abril de
(Pt 4)), 853–868.

Wechsler (1999). Wechsler abbreviated scale of intelligence (WASI). San Antonio:
Psychological Corporation.

Wilson, E., & MacLeod, C. (2003). Contrasting two accounts of anxiety-linked attentional
bias: Selective attention to varying levels of stimulus threat intensity. Journal of
Abnormal Psychology, 112(maio de (2)), 212–218.

Yiend, J., & Mathews, A. (2001). Anxiety and attention to threatening pictures. The
Quarterly Journal of Experimental Psychology A, 54(agosto de (3)), 665–681.

Zhang, Z.-M.-M., Wang, M.-Y.-Y., Guo, X., Miao, X., Zhang, T., Gao, D., et al. (2017).
Attentional avoidance of threats in obsessive compulsive disorder: An event related
potential study. Behaviour Research and Therapy, 97(outubro de), 96–104.

M.A. De Mathis, et al. Journal of Anxiety Disorders 73 (2020) 102238

7

http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0075
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0080
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0080
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0080
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0080
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0085
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0085
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0085
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0090
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0090
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0095
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0095
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0095
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0100
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0100
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0100
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0105
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0105
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0105
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0105
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0110
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0110
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0110
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0115
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0115
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0115
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0120
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0120
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0120
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0120
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0125
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0125
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0125
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0130
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0130
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0130
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0135
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0135
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0140
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0140
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0140
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0140
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0145
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0145
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0145
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0150
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0150
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0150
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0155
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0155
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0155
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0160
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0160
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0160
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0165
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0165
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0170
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0170
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0175
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0175
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0175
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0175
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0180
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0180
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0180
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0180
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0185
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0185
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0185
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0190
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0190
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0190
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0190
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0190
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0195
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0195
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0195
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0200
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0200
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0200
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0205
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0205
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0205
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0210
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0210
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0210
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0215
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0215
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0220
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0220
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0220
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0220
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0225
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0225
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0225
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0225
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0230
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0230
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0230
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0235
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0235
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0235
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0240
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0240
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0240
https://CRAN.R-project.org/package=nlme
https://CRAN.R-project.org/package=nlme
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0250
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0250
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0250
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0250
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0255
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0255
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0255
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0260
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0260
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0260
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0265
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0265
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0265
http://www.ncbi.nlm.nih.gov/pubmed/22300902
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0275
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0275
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0275
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0280
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0280
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0280
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0285
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0285
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0285
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0285
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0290
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0290
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0290
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0295
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0295
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0295
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0295
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0300
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0300
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0305
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0305
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0305
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0310
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0310
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0315
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0315
http://refhub.elsevier.com/S0887-6185(20)30052-9/sbref0315

	Attentional Bias in specific symmetry and cleaning dimensions of obsessive-compulsive disorder
	Introduction
	Material and methods
	Participants and procedures
	Ethical issues
	Clinical measures
	Diagnosis
	OCD symptoms
	Other measures

	Attentional bias task
	Description of the stimuli
	Experimental task

	Statistical analysis
	Dot-probe data preparation
	Data analysis


	Results
	Clinical and demographic data
	Attentional Bias
	Overall task performance
	Specific dimensions
	Correlation with clinical symptoms
	Medicated versus unmedicated patients


	Discussion
	Conclusions
	Declaration of interest
	Funding source
	Acknowledgements
	Supplementary data
	References




