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Abstract
Introduction: The present study aimed to examine the effectiveness of a multi-sessions of Cognitive Bias Modification 

for Attention (CBM-A) program on reducing the attentional bias to threat and social anxiety symptoms in a population of 
socially anxious individuals.
Materials and Methods: The statistical population of this clinical trial included all students with social anxiety disorder 
aged 18-30 who were referred to faculty of psychology clinic of Ferdowsi University of Mashhad in the 2011-12
academic years. Volunteers with a high score on the Conner’s Social Phobia Inventory (n=30) were randomly assigned 
into an experimental and a placebo group. At pre-test, participants completed a computerized attentional bias test and 
Conner’s Social Phobia Inventory. Participants in the experimental group received four sessions of cognitive bias 
modification training for attentional biases (CBM-A) over 4 weeks for 4 sessions. Placebo group received identical 
numbers of training sessions with experimental group. At post-test (1 week after training) and 12 weeks follow-up (90 
days), all participants also completed the measures of visual attentional biases and social anxiety. The data were analyzed 
using SPSS version 16 and MANCOVA test.
Results: According to results the experimental group showed significant reductions in their attentional bias to threat than 

the placebo group at post-test (P<0.01) and follow-up (P<0.01) assessments. These results indicate participants in the 
experiment group reported significantly less social anxiety symptoms than those in the placebo group at both post-test 
(P<0.05) and 12 weeks follow-up (P<0.01).
Conclusion: It seems that using a multi-session Cognitive Bias Modification for Attention (CBM-A) program for 

facilitating disengagement attention from threat may have clinical implications in the treatment of social anxiety.
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Introduction
Social anxiety disorder is a sort of behavioral 

disorder that is highly affected, developed and 
maintained by implicit cognitions (1-6). People with 
this disorder tend to interpret events and social 
situations that are emotionally ambiguous, as 
negative or of threatening manner. In addition, recent 
findings on existence of a causal connection between 
attentional bias and anxiety encourage researchers to 
create ways to modify or modulate the attentional 
bias. One method of modulating cognitive biases is 

modulating attentional bias (CBM-A). The CBM 
method not only made threat causal mode clear, but 
also suggested the potential therapeutic benefits (7).

The term cognitive bias modification refers to 
strategies that use regular practice to change a 
specific style of cognitive processing (which is 
assumed to be involved in unpleasant emotional 
reactions or disorders) (8). Studies on CBM have 
shown that cognitive biases can be modified and 
these changes, will affect subsequent emotional 
activities. The CBM approach is not a new approach; 
but it includes the basic principles of
experimentation to discover the nature of the 
relationship between cognition and emotion: the 
variable it is believed that impacts on presumed 
causal process can be manipulated and its effects on 
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outcome measurement scale should be observed (9).
In cognitive researches, a usual way is changing 

emotional modes to study the effect of mood on 
subsequent cognitions (for example the use of songs 
to change the mood). CBM, on the opposite, wants 
to determine whether or not changes in cognition 
can affect emotional characteristics (9). The main 
idea behind the methods such as CBM is by 
reversing the direction of processing causality that 
in implementation of a simple task which is 
designed to strengthen or weaken the acquisition of 
certain types of biases in information processing 
(attention, interpretation, and memory), Participants 
are exposed to a form of conditioning which takes 
place experimentally (9).

According to the role of attentional bias in the 
etiology of anxiety disorders, it can be predicted that 
by reducing these biases, the severity of disorder is 
reduced.  Attentional bias modification training as a 
subset of cognitive behavioral therapy has been 
formed for this purpose and targets a range of biases
(10). Attentional bias modification training is 
different with cognitive behavioral therapy; it is a 
therapeutic activity which targets a particular 
attentional bias and spreads with attentional bias 
related to implicit Threat (11).

Attentional bias modification training was first 
introduced in 1995 by McLeod. McLeod was the 
first to show that training to healthy people can 
increase their attentional bias to threat, and 
subsequently their anxiety. Thereafter, other 
researchers have attempted to use this effect to 
reduce attentional bias and severity of disorder 
(referred to10).

Researches using brain imaging technique show 
attentional bias in anxiety disorders includes 
disorders of cerebral cortex and sub-cortical cortex. 
Some certain types of cognitive behavioral therapy, 
which use top-down interpretation processing, are 
probably unable to target this sub-cortical cortex 
component. Compared to explicit teaching 
techniques in cognitive-behavioral therapy, attention 
deficit will probably modify easier since attentional 
bias modification training uses repeated computer 
training practices which targets sub-cortical and 
implicit processes (11). Therefore, Attentional bias 
modification training could represent a new 
treatment that directly targets the area of disrupted 
neural activity.

The results of the studies in this regard were 
inconsistent. Some researchers reported that after a 
period of intensive treatment on reducing the 
attentional bias, in terms of reducing the symptoms, 
no significant difference between control and 

experimental groups were observed (12). But others 
have found that manipulating attentional bias 
through practice, led to improvement of symptoms 
(13-17).

Regarding the role of attentional bias to threat in 
existence and persistence of social anxiety disorder
(18-25). It may be hypothesized that by 
manipulating the data processing and a change in 
threat bias and a reduction in saccades of these 
individuals to threat, the severity of disorder 
symptoms can be reduced? Despite the many studies 
that have investigated the role of attentional bias in 
anxiety disorders, it seems that there are very few 
studies about treatment methods focus on changing 
the threat bias towards emotional expressions.

Due to the advantages of attentional control 
training, the present study intends to compare the 
effectiveness of training attention control to 
emotional faces on reducing attentional bias to 
threat and improving social anxiety symptoms.

Materials and Methods
This study is a clinical trial, using pre-test and 

post-test design and a control group. Statistical 
population of this clinical trial included all students 
at Ferdowsi University of Mashhad in response to 
the call for research voluntarily participated in this 
study. Inclusion criteria to enter this study were 
being older than 18 and younger than 30 years, the 
relative health (lack of psychiatric disorder or a 
history of psychiatric drugs), social anxiety score 
higher than 21 in Connor’s social anxiety 
questionnaire and Having normal vision or vision 
corrected with glasses or contact lenses were 
necessary. Exclusion criteria included lack of desire 
to continue the cooperation.

Estimating the sample size was done according to 
hypothesis testing procedures and measures derived 
from previous researches. To estimate the required 
sample size, the size of the effects obtained in 
previous similar research was used (17). Present 
research groups included socially anxious group and 
non-clinical anxious group (15 participants in each 
group). Multi variable analysis of covariance was 
used to determine the effectiveness of cognitive bias 
modification program on attentional biases and 
social anxiety symptoms.
Research instruments

- Conner’s Social Phobia Inventory: It developed 
in order to measure social anxiety disorder. The 
inventory comprises 17 questions and three 
subscale: fear (six questions), avoidance (seven 
questions), and physiological symptoms (four 
questions). Connor et al. reported this scale’s 
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validity in groups with social anxiety disorder equal 
to 0.78 up to 0.89 using retest method. The internal 
consistency in a group of normal people was 
reported for the whole scale equal to 0.94 and 0.89 
for the fear subscales, 0.91 for avoidance and 0.80 
for physiological discomfort. The questionnaire 
(cut-off point 19 with efficiency or accuracy of 
79%) differentiates socially anxious people from 
non-anxious people. Cut off point of 15 with 78% 
efficiency and cut off point of 16 with 80% 
efficiency separates participants with a diagnosis of 
social anxiety disorder apart from the control group 
(people without any psychiatric problem or people 
with psychiatric disorder except social anxiety 
disorder). Abdi reported internal consistency of the 
questionnaire using Cronbach's alpha equal to 0.86, 
validity using retest method equal to 0.83 and 
content validity of questionnaire was to approve by 
three psychology professors (26-29).

15 people with social anxiety due to attentional 
bias to threat were selected for each group, So that 
attention control training effectiveness was 
evaluated on 15 participants with social anxiety with 
15 participants with social anxiety who did not 
receive training. For each Participant after reading 
the research information sheet and signing the 
consent to participate in research, a series of tests 
(Conner’s Social Phobia Inventory, visual bias for 
emotional expressions) were conducted. Then 
cognitive bias modification program was down for 
experimental group in 4 weeks (4 sessions, every 
session 30 minutes).

In the first step, both emotional and neutral 
expressions are presented together. At this step 
participant was assigned to look at the neutral 
expression for 500 milliseconds (without any 
saccade) and must do it quickly.at this step the 
difficulty of task increased gradually: A) Number of 
images presented simultaneously, increased. 
Example: first, participant must look at the neutral 
expression for 500 milliseconds between two 
images (negative-neutral) that are presented and the 
number of images gradually increased (2, 3, 5, 10); 
B) the number of negative images increases in each 
step too. Example: in the step that 3 images 
simultaneously presented to participants the images 
were more neutral images (2 neutral images and 1 
threatening image) and threatening images gradually 
increased (2 threatening images and 1 neutral 
image). The second step of the task is similar to the 
first step with this difference that the participant 
should establish his/her attention to neutral stimuli 
longer (1000 milliseconds). Difficulty grade of the
task was the same as the first step. In the third step 

the participant should establish his/her attention to 
the eye of the neutral image for 500 milliseconds 
without any jump to the threatening image. 
Difficulty of this step was the same as first step. 
Fourth step was like the second step except that the 
participant should establish his/her attention to the 
eye of neutral image for 1000 milliseconds. At this 
step the difficulty level was exactly same as other 
steps.

Picture 1 - An example of the stimulants presented 
in the steps of attention control training program.

At the end of each exercise, it was explained to the 
participants that the purpose of this exercise is to 
increase the ability to control his/her attention to 
make a healthy choice in the least possible time 
(about half a second) and be able to look at this 
choice for a specific period of time (500, 1000 
milliseconds) And during the task do not any jump 
to negative emotional expression.

The criterion of progress in the exercise was 
defined according to its speed. In the first step, 
success was the correct diagnosis, and the reduction 
in response time to neutral face to about half a 
second. In second step, success was correct 
diagnosis of neutral face and looking at neutral eye 
for a certain period (1000 milliseconds). In third and 
fourth steps, success was correct and rapid diagnosis 
of the eye of neutral face and consolidating attention 
on this area for a certain period (500, 1000 
milliseconds). The participant was encouraged to 
apply more precision and speed in practice in each 
step by providing appropriate feedback.

The purpose of designing this program is to help 
the social anxious so that: A) They correct auto and 
extreme attention to threatening emotional 
expressions; B) They reduce the time spent to turn 
attention from threatening emotional expressions 
stimulus; C) They make cognitive chain searching 
and selection of neutral and positive facial 
expressions automatic. And; D) they experience less 
confusion in functional social situations. Four 
mentioned steps are consistent with four stages of 
cognitive bias modification training.

Training program for control-treated group used 
Images that were used in the original training 
program. The difference was, "the area of interest 
defined in both emotional and neutral pictures" in a 
manner that participants would pass the neutral or 
emotional stimuli one by one by looking even at one 
of them for a certain period of time. Control-treated 
group worked in this period, four sessions (one 
session per week), and each session lasting 15-20 
minutes with a program that was prepared for them. 
The participants were told that this program is a 
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training program for attention control and they were 
asked to note on paper at the end of each training 

After the completion of the exercise in the control 
treatment and experimental group, which lasted four 
weeks for each person (1 session per week).a set of 
tests were administered to subjects in both groups. 
After 3 months (participants did not do any training 
in these three months) once again sets of tests were 
administered to all participants and then the control 
treatment group were given the possibility to 
participate in the original training program.

Results
To examine demographic differences between the 

two groups (experimental and control treatment), t 
test, were used for variables age and years of 
education. The results showed that There is no 
significant difference between the two experimental 
and control treatment groups, in the variables age 
(P= 72.0, t (30)= -36.0) and years of education (
36.0, t (30)= -92.0). None of the individuals in both 
groups had any history of diagnosis and treatment of 
a mental disorder. Mean age was 21.06 and standard 
deviation 1.93.

The two indicators of attentional bias reduction 
are: A) facilitation of attention to threat indicator, B) 
disengagement from threat. These two important 
indicators of attentinal bias were used to survey the 
effectiveness of attentional bias modification 
program. These two indicators of attentional bias 
reduction in separate analyses were entered
analysis as dependent variable.

To evaluate changes in facilitation of attention to 
threat indicator “multivariate statistical analysis 
covariance” model was used under influence of 
attention Control Training in a way that Group 
scores were entered as the independent variables and 
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training program for attention control and they were 
asked to note on paper at the end of each training 

session, the number of neutral emotional 
expressions that they remember.

After the completion of the exercise in the control 
treatment and experimental group, which lasted four 
weeks for each person (1 session per week).a set of 

to subjects in both groups. 
After 3 months (participants did not do any training 
in these three months) once again sets of tests were 
administered to all participants and then the control 
treatment group were given the possibility to 

ginal training program.

To examine demographic differences between the 
two groups (experimental and control treatment), t 
test, were used for variables age and years of 
education. The results showed that There is no 

the two experimental 
and control treatment groups, in the variables age 

36.0) and years of education (P= 
92.0). None of the individuals in both 

groups had any history of diagnosis and treatment of 
ge was 21.06 and standard 

The two indicators of attentional bias reduction 
are: A) facilitation of attention to threat indicator, B) 
disengagement from threat. These two important 
indicators of attentinal bias were used to survey the 

iveness of attentional bias modification 
These two indicators of attentional bias 

entered in the

To evaluate changes in facilitation of attention to 
threat indicator “multivariate statistical analysis 
covariance” model was used under influence of 
attention Control Training in a way that Group 
scores were entered as the independent variables and 

facilitation of attention to threat indicator in the 
post-test and follow-up test were entered as the 
dependent variables in the model. In order to control 
the effect of pretest, facilitation of attention to threat 
indicator entered in the model as covariate in 
pretest.

The results showed that facilitation of attention to 
threat indicator in pretest, in the post
(đ=2.28, P= 0.000; F (1,159)= 36.55) and in the 
follow up test step (đ= 2.78, P= 0.000; F(1,159)= 
54.12) had a significant effect. After contro
pre-test scores, effects of group was significant in 
the post test (đ= 1.36, P=0.00; F (1,159)= 12.97) 
and also in the fallow up test (đ= 0.80, 
(1,159)= 4.43).

To evaluate "disengagement attention from threat" 
indicator (receiving attention Control Training 
decreased attention deviation towards socially 
threatening stimuli in the training group rather than 
control-treated group), multivariate covariance 
analysis statistical model was used. In the 
mentioned statistical model, first, score
more than three standard deviations from the mean 
were filtered (6.6 percent). Then, "delays in 
releasing of attention from threat" indicator was 
entered in the post-test and follow up as dependent 
variable and in group as independent variable.
in order to control the effect of pre-
releasing of attention from threat" indicator in pre
test entered the model as covariate. The results 
showed that the pre-test "delays in releasing of 
attention from threat" indicator had no sign
effect on the post-test (đ= 0.33, 
(1,697)=0.07) and follow-up (đ= 0.74, 
(1,697)= 3.85) scores. Group had a significant effect 
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ber of neutral emotional 

tation of attention to threat indicator in the 
up test were entered as the 

dependent variables in the model. In order to control 
the effect of pretest, facilitation of attention to threat 
indicator entered in the model as covariate in 

The results showed that facilitation of attention to 
threat indicator in pretest, in the post-test step 

= 0.000; F (1,159)= 36.55) and in the 
= 0.000; F(1,159)= 

54.12) had a significant effect. After controlling the 
test scores, effects of group was significant in 

=0.00; F (1,159)= 12.97) 
and also in the fallow up test (đ= 0.80, P=0.03; F 

To evaluate "disengagement attention from threat" 
tion Control Training 

decreased attention deviation towards socially 
threatening stimuli in the training group rather than 

treated group), multivariate covariance 
analysis statistical model was used. In the 
mentioned statistical model, first, scores that were 
more than three standard deviations from the mean 
were filtered (6.6 percent). Then, "delays in 
releasing of attention from threat" indicator was 

test and follow up as dependent 
variable and in group as independent variable. Also, 

-test "delays in 
releasing of attention from threat" indicator in pre-
test entered the model as covariate. The results 

test "delays in releasing of 
attention from threat" indicator had no significant 

test (đ= 0.33, P=0.78; F 
up (đ= 0.74, P=0.05; F 

(1,697)= 3.85) scores. Group had a significant effect 
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on the post-test (đ= 0.89, P= 0.01; F (1,697)= 5.64). 
There was a significant effect of group on the follow 
up test (đ= 1.41, P=0.00; F (1,697)= 13.94).

Based on the results, "reducing facilitation of 
attention to threat indicator" hypothesis in both post-
test and follow-up tests, confirmed. In other words, 
the results indicate that the experimental group at 
post-test and follow-up tests, compared to control 
Treatment group, makes relieve their attention 
quicker from negative emotional expressions.

Figure 1. The pattern of disengagement from 
threat index in the experimental group and control

In order to evaluate treatment indicators by 
intervention, change in social anxiety score of the 
groups in the pre-test, post-test and follow-up was 
analyzed by  multivariate analysis of covariance. 
Social anxiety score was entered in the post-test and 
the follow up test as the dependent variable and 
group was entered as the independent variable.  In 
order to control the effect of pre- test, social anxiety 
scores in pre-test entered the model as covariate. 
The results indicate that after controlling pretest 
effect, Group had a significant effect on the post-test 
(đ= 0.80, p =0.04; F (1, 29) =4.54). There was a 
notable effect of group on the follow up test (đ 
=1.11, p =0.00; F (1, 29) =8.65).

Based on the results, this hypothesis in both post-
test and follow-up tests, were confirmed. In other 
words, the results indicates that the experimental 
group at post-test and follow-up tests, compared to 
control Treatment group, shows less social anxiety 
symptoms in comparison with pretest.

In an aggregation we can say that in the 
experimental group, facilitation of attention to threat 
indicator and delay in the releasing attention from 
threat indicator which is a major form of attentional 
bias to threatening social stimuli, decreased in the 
post-test and follow up test compared to pre-test. 
Also symptoms of social anxiety in the experimental
group decreased compared with the control-treated

group in post-test and follow up test than pretest.

Discussion
The main purpose of the present study was to 

evaluate the efficacy of Attention control training in 
reducing attentional bias to threatening social 
stimuli in people with social anxiety. In addition, it 
examined whether or not the reduction in attentional 
bias towards socially threatening stimuli brings 
along a reduction in social anxiety? Results of the 
analysis conducted to test the first hypothesis 
suggests that delay in the releasing attention from 
negative emotional faces which is one of the most 
important indicators in attention biases to the 
threatening social stimuli, significantly reduced 
from pretest to posttest and also from pretest to 
follow-up test. In other words, attention control 
training was associated with reduced attention 
biases in short term and this effect was continued 
over time. This finding supports the results of 
previous studies (12,14,15,22,24).

Analysis of the results in relation to social anxiety 
showed that after attention control training, social 
anxiety of participants significantly decreased. In 
other words, those who had received the 
intervention, showed a reduction in symptoms of 
social anxiety, in addition to reducing attentional 
bias to environments threatening sings. In 
explaining this result, we can say that many aspects
of social anxiety are caused by this attentional bias 
to threatening stimuli (12,14,15,18,29). Thus, by 
reducing attentional bias to threatening signs and 
encouraging attention to neutral signs, the negative 
contribution of attentional bias to threatening signs 
will change to its positive contribution in away from 
threatening signs, which its consequence is reducing 
the signs of social anxiety. It is a two-way effect. 
Thus, some researchers have suggested that the rate 
of attentional bias to threatening information can be 
an indication of the impact of treatment on anxiety 
disorders. If improvement has occurred, Anxiety-
related attentional bias mutually (same ratio) should 
be reduced (30).

Briefly, it can be said that attentional control 
training to people with social anxiety helps them 
reduce their attentional bias to threat and finally by 
greater control over their attention as entrance gate 
of information, experience fewer symptoms of 
social anxiety and also reduce their vulnerability in 
social stressful situations.

We were faced with the following limitations: It 
was hard to attract participants with social anxiety 
diagnosis for cooperation. Because they didn’t have 
any information about intervention and working 
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with eye-tracking device was strange for them. 
Since participation in this study was voluntary, 
maybe socially anxious volunteers have more 
motivation than other socially anxious people for 
change. And the result of this study is not 
generalizable for all of socially anxious people. 
Although we tried to minimize confounding 
variables in this study but we didn’t have an 
appropriate place with laboratory conditions to 
maintain all confounding variables (noise, light, 
temperature and …) constant.

Conclusion
The results of this study shows that by a four 

session intervention with the aim of breaking 
cognitive behavioral automatic chain which is 

formed in result of inefficient attention to 
threatening stimuli, we can significantly reduce 
attention bias to this stimulus in short term and also 
long term. It seems this intervention strengthened 
participant’s inhibition skill by training them to 
release attention from threatening stimulus and 
attention to neutral stimulus. It also taught them to 
intervene on their attention and gain control over 
what was always an automatic process. After the 
sessions and with generalization of this strategy in 
real life situations, participants strengthen their 
inhibition skill so that their attention bias in the 
follow-up test was significantly decreased.

Finally, we can say that the attentional bias 
modification treatment is a promising new therapy 
for anxiety disorders.
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