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Abstract

Training individuals to interpret ambiguous information in positive ways might be an effective
method of reducing social anxiety. However, little research had been carried out in Chinese
samples, and the effect of interpretation training on other processes such as attentional bias
also remained unclear. This study examined the effect of interpretation bias modification pro-
gram (IMP) on interpretation bias, social anxiety and attentional bias, and the possible media-
tion effects. 51 healthy adults were randomly assigned to either a 5-session IMP training that
guided them to endorse benign interpretation in ambiguous scenarios or an interpretation con-
trol condition (ICC). Self-reported measures of social anxiety symptoms, attentional bias and
interpretation bias were evaluated before and after training. Results showed that compared to
control group, IMP group generated more positive interpretations and less negative interpreta-
tions after training (F(1,49) = 7.65, p<0.01, n,% = 0.14; F(1,49) = 14.60, p<0.01, n,% =
0.23respectively). IMP yielded greater interpretation bias reduction (F(1,49) = 12.84, p<0.01,
np2 =0.21) and social anxiety reduction (F(1,49) = 21.39, p<0.01, np2 =0.30) than ICC, but
change in attentional bias was not significant between IMP and the control group. Change in
interpretation bias did not show a significant mediation effect in the relationship between train-
ing condition and social anxiety reduction. This study provided preliminary evidence for the effi-
cacy of the Chinese version of IMP training. Possible methodological issues and
interpretations underlying the findings were discussed. This study was registered in Chinese
Clinical Trial Registry (www.chitr.org.cn), a WHO approved registry. The title of registration trial
was “A Study on the efficiency of cognitive bias and attentional bias training on fear and phobia”
and the registration number was ChiCTR2100045670.

Introduction

Theoretical models have suggested that biased threat-related information processing is associ-
ated with the occurrence and development of social anxiety [1]. Two typical types of the biased
processing are attentional bias (AB), a bias to selectively attend to threat cues in the
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environment in socially anxious individuals [2], and interpretation bias (IB), a bias to interpret
negative meanings in ambiguous social situations in social anxiety [3]. Fortunately, AB and IB
are malleable with Cognitive Bias Modification (CBM) training. In Attentional Bias Modifica-
tion (ABM) and CBM for interpretation biases (CBM-I), participants are taught to preferen-
tially attend to, process, or engage in specific types of stimuli (i.e., positive, neutral), and
simultaneously avoid others (i.e., negative, threatening). Meta analyses of Randomized Con-
trolled Trials (RCT) have provided early evidence for efficacy of ABM and CBM-I in reducing
cognitive biases and social anxiety symptoms, but the effects were moderated by characteristics
of the training procedure and study design [4, 5].

There are currently three main types of CBM-I: the homograph paradigm [6], the word-
sentence association task (WSAT) paradigm [7], and the ambiguous situations paradigm [8].
WSAT paradigm-based CBM-], also called Interpretation Modification Program (IMP), is a
computerized intervention that modifies interpretation biases by providing positive feedbacks
when participants make benign interpretations in ambiguous scenarios and providing negative
feedbacks in response to threat interpretations of ambiguous scenarios. RCTs of IMP have sug-
gested its efficacy in reducing social anxiety symptoms. For example, Beard and Amir showed
that IMP effectively reduced IB and social anxiety symptoms in a subclinical sample [7]. Later,
Amir and Taylor [9] reported significant decreases in social anxiety symptoms after IMP train-
ing in a clinical sample with generalized social anxiety disorder. In their study, 65% of the par-
ticipants in the training group no longer met clinical diagnostic criteria after training
compared with 13% in the control group. Meta-analyses have showed that CBM-I could
reduce interpretation biases and anxiety [5, 10] and CBM-I might be more effective in reduc-
ing anxiety symptoms than ABM [11]. Although the merits of CBM-I are well-documented,
there is currently few Chinese version of CBM-I available which limits the application of this
emerging psychological intervention method in China.

CBM was hypothesized to improve symptoms by changing the biases that were targeted
[12], and researchers have investigated possible mechanisms of modification of interpretation
bias on social anxiety. For example, Mobini et al. [13] have showed that the change in positive
interpretations could predict the change in social anxiety. In their study, the change in positive
interpretations was influenced by both the decrease in negative interpretations and the
increase in positive interpretations. Naim et al. [14] found that the change in interpretation
bias did not mediate the indirect effect of treatment on the reduction of social anxiety symp-
toms. In this study, the change in interpretation bias was also a reflection of both changes in
positive interpretations and negative interpretations. In other studies, the changes in negative
and positive interpretations were separately calculated to reveal distinct effects. Bread and
Amir [7] have found the indirect effect of training conditions on social anxiety symptoms
through an increase in benign interpretations. Amir and Tylor [9] have shown that the reduc-
tions in endorsement of threatening interpretations were associated with a greater decrease in
social anxiety symptoms, but the increase in endorsement of benign interpretations was not
linked to the decrease in social anxiety. These results indicated that negative and benign inter-
pretations might have different effects on social anxiety reduction, but given the current mixed
results, this conclusion needed to be further confirmed.

From a theoretical perspective, the different types of information processing biases in anxi-
ety might share a common mechanism [15]. In the first published research, White and col-
leagues [16] reported that the change in attentional bias (AB) affected the manner in which
ambiguous information was interpreted, showing the “cascading effect”. This result was also
confirmed in other studies [17]. However, it is still unclear whether the manipulation of inter-
pretation bias could affect the attentional bias. Amir, Bomyea and Beard [18] have showed that
AB was changed after a single session of IMP. But in a later study, multi-session CBM-I
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training did not result in the reduction of AB, and moreover, the combination of attentional
and interpretation bias modification was less effective than attentional bias modification alone
[14]. Modification of interpretation bias has been shown to improve attentional control [19],
which played an important role in AB in social anxiety [20]. Thus, it was reasonable to predict
a change in AB after CBM-I training and further research was needed.

To conclude, the present study aimed to evaluate the efficacy of a Chinese version IMP
designed to change interpretation bias and social anxiety. As a primary study, healthy adults
with a willingness to change social anxiety symptoms were recruited and randomly assigned to
the intervention or control condition. To explore the possible mechanism of IMP, self-generated
positive and negative interpretations in ambiguous scenarios were calculated to estimate the rela-
tionship between interpretation changes and social anxiety symptoms. AB was also tested before
and after IMP training. The hypotheses were (i) Chinese version IMP was an effective method to
reduce negative interpretation bias and social anxiety in healthy adults, (ii) IMP improved social
anxiety by reducing negative interpretations or/and by increasing positive interpretations and
(iii) the manipulation of interpretation bias could change the attentional bias.

Methods
Trial design and any changes after trial commencement

In this study, participants were randomly assigned between IMP intervention and ICC train-
ing with a 1:1 allocation ratio (see Fig 1).

Participants, eligibility criteria and settings

This study was conducted at the faculty of psychology, Naval Medical University in October,
2019. A total of 51 eligible subjects (28 males and 23 females) with the average age of 21.78
+2.52 participated in the present study. Individuals participated in the experiment should
meet the following inclusion criteria: 1) subjective complaints about social anxiety problems;
2) 18 years of age or older; 3) comfortable using computer.

The study was approved by the ethics review committee of Naval Medical University in
accordance with the ethical standards established in the 1964 Declaration of Helsinki and its
later amendments. Participants signed informed consents prior to their participation in the
study.

Intervention

The design of IMP was similar with the previous study [18]. As shown in Fig 2, a fixation was
presented for 500ms and was replaced by a threat word or a benign word presenting for
1000ms. Then a description of an ambiguous scenario was presented. Participants were asked
to judge whether the scenario and the word were related or not. In the intervention condition
(IMP group) the participants would receive a positive feedback if they decided that a benign
interpretation and the scenario were related or that a threat interpretation and the scenario
were unrelated. In the interpretation control condition (ICC group), feedback contingency
was changed to 50% toward threat and 50% toward benign interpretations. Participants saw a
total of 110 ambiguous scenarios and each paired with a threat and a benign word. Thus 220
word-sentences pairs were presented in each session. A single session lasted for 25-30 mins
and participants were asked to complete one session a day for 5 days. Before and after the
5-day training, outcome variables were measured (see Fig 3). The training materials were the
same with the previous study [7] and the materials were translated into Chinese. Several sen-
tences were revised in accordance with Chinese culture.
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[ Enrollment ]

Assessed for eligibility (n=53)

Excluded (n=2)

€ Not meeting inclusion criteria (n=1)
€ Declined to participate (n=1)

Y

Randomized (n=51)

Y [ Allocation } A/
Allocated to intervention (IMP group, n= 28) Allocated to control (ICC group, n= 23)
@ Received allocated intervention (n= 28) @ Received allocated intervention (n= 23)
v [ Post-training ] v
AN J
Complete post-training tests (n= 28) Complete post-training tests (n= 23)
[ Re-assessment ] v
A J

Re-assessed post-training (n= 28)

Re-assessed post-training (n= 22)
€ 1 participant forgot to take post-training test

Fig 1. Flowchart depicting the passage of participants.

https://doi.org/10.1371/journal.pone.0255224.9001

Outcomes

Self-report measures. Interaction Anxiousness Scale served as the primary outcome mea-
sure. The IAS was a 5- point (1 = not at all, and 5 = extremely) Likert-type self-report measure
assessing social anxiety symptoms. There were 15 items in the scale and the total score ranged
from 15 to 75. The IAS has demonstrated good reliability and validity in Chinese undergradu-
ates [21]. In the present study, Cronbach’s Alpha at baseline was 0.83. Participants also com-
pleted the Depression Anxiety Stress Scale [22], which was widely used to test the effect of
training [23]. The DASS was a 4-point (0 = not at all, and 3 = extremely) Likert-type self-report
measure with a total of 21 items. In the present study, only the anxiety subscale (DASS_A, 7
items) was used, and Cronbach’s Alpha of DASS_A at baseline was 0.65.

Attentional bias assessment. To measure threat-related attentional bias, we used a word-
based dot-probe task adapted from the Tel-Aviv University/ National Institute of Mental Health
Attention Bias Measurement Toolbox (TAU-NIMH ABMT) Initiative protocol (http://people.
socsci.tau.ac.il/mu/anxietytrauma/research/). We replaced the threat and neutral words with
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until reaction
Threat Neutral

word word

Fig 2. Sequence of events in the dot-probe task.

https://doi.org/10.1371/journal.pone.0255224.g002

Chinese words from Chinese Affective Words System [24]. The valence of negative words was
2.78+0.04 and valence of neutral words was 5.58+0.07, showing a significant difference (#(39) =
227.27, p<0.01). The dot-probe task consisted of 120 trials: 80 threat-neutral and 40 neutral-neu-
tral, and each word appeared twice. As shown in Fig 4, each trial began with a fixation presented
for 500ms, then a pair of threat-neutral/ neutral-neutral words was shown for 500ms. Following
the removal of the words, a probe (“<”or “>”) appeared in the location of either the neutral or
threatening word. The participants were instructed to determine the orientation of the probe by
clicking the left or right mouse button. The probe remained on screen until the response was
detected and then the next trial began. Threatening word location, probe location, and probe type
were fully counterbalanced in presentation. In line with Cai et al. [23], only the reaction from cor-
rect hits was used in the following analyses and RTs <300ms or >1200ms were excluded. Mean
threat-incongruent RT minus mean threat-congruent RT provided a measure of threat-related
attention bias, such that positive values indicated the bias toward threat.

Interpretation bias assessment. The sentence completion task (SCT) adapted from Naim
et al’s study [14] was used to assess participants’ interpretation bias. SCT was chosen because

o -
/Pre-test Dayl Day2 Day3 Day4 Day5 : Post-test \
1

I
i
| ] ] ] |
I 1
Interpretation bias | IMP group ! Interpretation bias
I I
15CI) : ICC group i (51
Attention bias : ! Attention bias
(dot-probe task) : i (dot-probe task)
Anxiety _ooToTTTTTETTETTTTTT Anxiety

@ss_AJAs ) (DASS_A,IAS) /

Fig 3. Repeated measure study procedure. SCT = sentence completion task; IAS = interpersonal anxiety scale;
DASS_A = anxiety subscale in depression anxiety stress scale; IMP = interpretation modification program;
ICC = interpretation control condition.

https://doi.org/10.1371/journal.pone.0255224.9003
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Feedback

1000ms

Ambiguous
sentence

until reaction

Threat word/
Non—threat word

1000ms

500ms

Fig 4. Sequence of event in the IMP training.
https://doi.org/10.1371/journal.pone.0255224.9004

it was a holistic and ecologically valid approach [25]. The SCT consisted of 18 sentences
describing ambiguous scenarios with the lasting word missing (e.g. “The tutor called you to
the office, you feel ). Adding the final word could determine explicitly the valence of the
sentence. Subjects were asked to imagine themselves in the situation and generate as many
endings as possible for each sentence. Then, participants coded each of their sentence comple-
tion as positive, negative or neutral but they did not know how the scores would be calculated.
Three interpretation scores were calculated: SCT_P and SCT_N represented the average num-
ber of positive and negative endings of each sentence; SCT represented the average value of
[(positive endings—negative endings)/sum of all endings of each sentence]. Thus, negative
interpretation bias was represented by the negative values of SCT.

Sample size calculation

G*Power software version 3.1.9.2 was used to estimate required sample size for this study. This
study used repeated measurement analysis of variance (ANOVA) to analyze time, group and
interaction effects of the interventions. Therefore F-test (ANOVA repeated measurement,
within-between interactions) was chosen. Sample size was based on detecting changes in social
anxiety levels. In line with the previous study [9], effect size (npz) was set at 0.23 and alpha
value was set at 0.05. Approximately 40 participants (i.e., 20 participants in each arm) would
provide 80% power and 52 participants (i.e., 26 participants in each arm) would provide 90%
power to detect a statistical significance.

Interim analyses and stopping guidelines

Not applicable.

Randomization and blinding

Randomization in 1:1 allocation was determined by the following process: upon arriving at the
laboratory, participants were informed of their numbers which were generated automatically

PLOS ONE | https://doi.org/10.1371/journal.pone.0255224  July 28, 2021 6/12


https://doi.org/10.1371/journal.pone.0255224.g004
https://doi.org/10.1371/journal.pone.0255224

PLOS ONE

The Chinese version interpretation bias modification training

by the computer. The numbers (ranged from 1 to 100) were generated by the random number
function of the Microsoft Excel software. The participants and the trial staffs (SL and ZY)
know the numbers, but they were blind to the allocation. In fact, if the number was an odd
number, the participant was assigned to the ICC group and if the number was an even num-
ber, the participant was assigned to the IMP group. Allocation concealment was kept until
interventions and post-training tests were finished.

Data analysis

Data were analyzed using SPSS version 19. As shown in Fig 1, one participant forgot to take
the post-training tests. To address missing values and being consistent with intention-to-treat
principles [26], replacement values of post-training data of this participant were generated
using multivariate imputation by chained equations based on five replications. This method
was applied because it led to less biased/more accurate results relative to single imputation, last
observation carried forward, and complete case analysis [27]. Accuracy of two participants in
the dot-probe task were under 50% and their data were deleted in the analysis of attentional
bias.

Shapiro-Wilk normality tests were used to test data distribution and results showed that
pre- and post-training DASS_A scores showed negative skewed distribution (Z = 0.16, p<0.01
for pre-training DASS_A; Z = 0.14, p<0.05 for post-training DASS_A). As a result, Box-Cox
transformations [28] were performed where the A = -1. The other variables were normally dis-
tributed and repeated measures of variance analyses ANOVAs were used to explore the time
(pre-training, post-training) x condition (IMP, ICC) interaction effect on (i) interpretation
bias, (ii) attentional bias, and (iii) social anxiety. Pre-training and post-training variables were
compared between the two groups using independent ¢-test (two-tailed). Paired t-tests were
conducted to compare post-assessment data to pre-assessment data. We calculated the change
of interpretation bias, attentional bias and social anxiety by subtracting pre-treatment scores
from post-treatment scores. Bootstrapping mediation analyses [29] were used to test possible
effects of treatment on social anxiety symptom reduction through the change in interpretation
bias.

Result
Interpretation bias

Table 1 presents the means and standard errors of interpretation bias, attentional bias and anx-
iety. To test the training effect of IMP on interpretation bias, the mean values of SCT were

Table 1. Means and standard deviations for cognitive bias and social anxiety for intervention and control group.

Pre-training
ICC
IMP

Post-training
ICC
IMP

Male%(N = 51)

56.52%
53.57%

Age(N =51)

21.74+2.65
21.82+2.47

SCT (N =51) SCT_P (N=51) SCT_N(N=51) | AB(N=49) IAS (N=51) | DASS_A (N=51)
0.09+0.56 6.43+3.72 5.13%3.11 1.46+14.22 45.87+10.51 34.83+8.75
0.27+0.38 7.20+2.41 4.07£2.09 1.17+14.68 45.83+11.14 30.41+6.64
0.13+0.54 7.22+4.12 5.22+3.16 -0.93+17.21 48.23+8.78 34.84+7.68
0.61+0.29 10.13+2.93 2.29+1.50 -8.62+16.85 39.28+7.71 29.83+6.00

SCT = score of sentence completion task, namely the average value of (positive endings—negative endings)/sum of all endings; SCT_P = the average number of positive

endings in sentence completion task; SCT_N = the average number of negative endings in sentence completion task; AB = attentional bias; IAS = interpersonal anxiety

scale; DASS_A = anxiety subscale in depression anxiety stress scale; IMP = interpretation modification program; ICC = interpretation control condition.

https://doi.org/10.1371/journal.pone.0255224.t001
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entered into a 2 x 2 repeated measurement ANOVA with time as a within-subject factor and
group as a between-subject factor. The results indicated a significant time x group interaction
effect, F(1,49) = 12.84, p<0.01, np2 =0.21. The main effects of time and group were also signifi-
cant, F(1,49) = 7.91, p<0.01, np2 = 0.14 for group, F(1,49) = 19.27, p<0.01, np2 = (.28 for time.
Follow-up t-test revealed that there was no difference between IMP and ICC before training (¢
(37.36) =-1.27, p = 0.21, d = -0.37), but a significant difference appeared after the 5-day train-
ing (#(31.98) = -3.90, p<0.01, d = -0.86). Only IMP group showed reduced interpretation bias
at post-assessment compared to pre-assessment [IMP: #(27) = -5.15, p< 0.01, d = -1.03; ICC: ¢
(22) =0.71, p = 0.49, d = -0.14].

To further analyze the change in participants’ production of positive and negative interpreta-
tions, we did similar ANOVA with SCT_N and SCT_P as dependent variables. The results
revealed a significant time x group interaction for SCT_P, F(1,49) = 7.65, p <0.01, n,” = 0.14. The
main effects of time and group were significant: F(1,49) = 22.86, p<0.01,n,” = 0.32 for time and F
(1,49) = 4.71, p<0.05, n,” = 0.09 for group. Results also revealed a significant time x group inter-
action for SCT_N, F(1,49) = 14.60, p <0.01, npz =0.23. The main effects of time and group were
also significant: F(1,49) = 12.02, p <0.01, n,” = 0.20 for time and F(1,49) = 9.167, p <0.01,m,” =
0.16 for group. Independent t-tests revealed that there were no differences between ICC and IMP
in production of positive and negative interpretations before training (#(36.30) = -0.87, p = 0.39, d
=-0.25 for SCT_P, and #(37.27) = 1.35, p = 0.19, d = 0.39 f for SCT_N), but significant differences
between the two groups showed after training: #(49) = -2.92, p<0.01, d = 0.81 for SCT_P, and ¢
(49) = 4.35, p<0.01, d = 1.18 f for SCT_N. Paired t-tests revealed that only IMP group generated
significantly more positive interpretations and less negative interpretations after training [IMP: ¢
(27) =-5.08, p<0.01, d = 1.09; ICC: #(22) = -1.59, p = 0.13, d = -0.33 for SCT_P; IMP: #(27) = 4.58,
p<0.01,d =1.02; ICC: #(22) = -0.34, p = 0.74, d = -0.07 for SCT_NI].

Attentional bias

A 2 x2 ANOVA revealed the marginally significant main effect of time, F(1,47) = 4.05,
p=0.05,m,” = 0.08. Overall, participants had a smaller AB in the post-training test than in the
pre-training test. However, the interaction effect and the main effect of group were not signifi-
cant (F(1,47) = 1.76, p = 0.19, np2 = 0.04 for interaction effect; F(1,47) = 0.92, p = 0.34, np2 =
0.02 for the main effect of group).

Social anxiety

For IAS, a2 x 2 ANOVA revealed that the interaction effect of time x group was significant, F
(1,49) = 21.39, p<0.01, npz = 0.30; the main effect of time was significant, F(1,49) = 4.97, p<0.01,
n,” = 0.09; but the main effect of group was only marginally significant, F(1,49) = 3.41, p = 0.07,
npz = 0.07. Before training, there was no difference of IAS between IMP and ICC, #(49) = 0.02,
p =0.10, d = 0.004. As the training proceeded, a significant distinction between IMP and ICC was
shown, #(49) = 3.98, p<0.05, d = 1.11. For paired t-tests, IMP group reported a significant decrease
from pre-training assessment to post-training assessment, and increase in IAS in ICC was margin-
ally significant [IMP: #(27) = 4.47, p<0.01, d = 0.72; ICC: #(22) = -2.04, p = 0.05, d = -0.24].

For r DASS_A, the main effect of group was significant, F(1,49) = 5.19, p<0.05, n,” = 0.10.
But the main effect of time and the interaction effect of time x group were not signifiicant, F
(1,49) = 0.67, p = 0.42,m,” = 0.01.

Mediation effect

To explore how IMP training changed social anxiety, mediation analyses were conducted. The
possible indirect effect of treatment group on social anxiety symptom reductions from baseline
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to post-treatment through 1) changes in attentional bias, 2) change in SCT_P, 3) change in
SCT_N, 4) change in SCT were tested. However, the 95% confidence intervals of all the media-
tion analyses overlapped zero, indicating no indirect effect.

Discussion

The current study tested the efficacy of a 5-session IMP training in healthy adults with social
anxiety symptoms. Results suggested that compared to control training, IMP significantly
modified interpretation bias in healthy adults. By utilizing the sentence completion task, we
revealed that IMP could boost the generation of positive interpretations and decrease the gen-
eration of negative interpretation in the ambiguous social scenarios and these results extended
previous findings that IMP could change the endorsement of different interpretations [7]. This
result was important because in the real-life situations, individuals had to generate their own
interpretations instead of choosing one from several alternatives. By testing pre- and post-
training social anxiety levels, we found that IMP was an effective intervention in the reduction
of social anxiety in healthy adults. In early studies, researchers have illustrated with Chinese
depressed adults that IMP showed more positive interpretations and fewer depression symp-
toms compared to ICC after training [30]; in another work, socially anxious Chinese were ran-
domly assigned to ABM/IMP/combined training or control condition, and only IMP showed
less threat interpretation and more benign interpretation than control after training. However,
the change in social anxiety scores were not reported [31]. Our work extended these previous
studies by showing that utilizing a Chinese version IMP can modify interpretation bias and
social anxiety in healthy adults. Our work also provided primary evidence of the efficacy of
interpretation bias modification using Chinese word stimuli and further studies could try to
improve social anxiety in clinical or subclinical samples with these materials.

We found that the indirect effect of interpretation bias change in the relationship between
training condition and improvement of social anxiety was not significant and this result did
not support the hypothesis that IMP improved social anxiety by reducing interpretation bias.
It might be explained by the fact that high correlation between the mediators and the predictor
(r =0.45~0.64, p<0.01) decreased the power of tests of mediation. Also, the current sample
size was quite small for a meditation model, and as such there was likely not enough power to
detect any mediation effect [32]. The lack of positive findings in our study and previous studies
might be attributed to the discrepancy in the interpretation bias measurements. Studies using
WSAP to measure IB generally showed a mediation effect of the change in IB [33], whereas
studies using other measurements have provided both supportive and opposed evidence (posi-
tive results see [13]; negative results see [34]). The mixed results in current studies might also
suggest other possible mediation effects. For example, in a preliminary investigation, research-
ers reported that a combination of attentional and interpretation bias training could improve
rejection sensitivity and self-compassion [32], both of which were associated with social anxi-
ety [35, 36]. Future research could also explore these mediators.

The last hypothesis of the present research was that manipulation of interpretation bias
could change the attentional bias. To this end, we modified interpretation bias and investigated
the change of attentional bias. Although IMP group showed decreased attentional bias, their
change was not superior to the ICC group. Considering similar change in attentional bias in
both groups, practice effect might be the reason for the improvement. The result that IMP did
not improve attentional bias was in line with the studies conducted by Bowler et al. [17], but
different from the findings presented by Amir, Bomyea and Beard [18], which revealed that
attentional bias was changed even after a single session of IMP training. In Amir et al.’s study,
a modified Posner procedure was conducted to measure AB. Researchers believed that the
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Posner procedure could reflect the disengagement component of attention [37], but there was
a general agreement that the dot-probe task was a useful measure of attentional bias as a single
entity that incorporated different components of attention [38]. Thus, it was reasonable to
speculate that IMP could only reduce certain component of attention processes, however,
more studies were needed to explore the effect of interpretation bias training on attentional
process.

This research has several limitations. The first was that we did not collect follow-up data
from our participants, and the long-term effect of IMP training was not clear. Another limita-
tion was that we chose the IAS scale to measure social anxiety. It was true that other self-rating
measurements like Liebowitz Social Anxiety Scale [39] was more commonly used in this field,
but the IAS showed high reliability and validity (correlation coefficient between baseline IAS
and DASS_A was 0.46, p<0.01) in the present study and altering measurements might not
influence our results. In the sentence completion task, participants were asked to generate and
code sentence completions by themselves. Although participants were not aware of their
assignment and IMP and ICC conditions had a high degree of similarity, it was still difficult to
exclude the influence of the demand characteristics of the participants. Finally, the group size
in the current study was relatively small and only health adults were included. Future studies
with larger sample sizes were needed to support the results in the present study.

Conclusion

The present study suggested that compared to control training, IMP showed more positive
interpretations, less negative interpretations and reduced interpretation bias after a 5-session
training. IMP also showed more reduction in social anxiety than control training. This study
provided preliminary evidence for the efficacy of the Chinese version of IMP training.
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