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SOCIAL ANXIETY AND MENTAL IMAGERY PROCESSES

Maria Guarnera, Stefania Lucia Buccheri, Sabrina Castellano, Donatella Di Corrado, Santo Di Nuovo

Abstract
Objective: Mental imagery has featured prominently in several disorders. The recurrent and distressing imagery 

reported by individuals with social phobia is often that of a previously experienced event and such imagery is proposed 
to contribute to the maintenance of the disorder in contemporary cognitive models. The aims of the present study were 
to investigate which imagery processes (generation, maintenance, inspection and transformation) are most relevant to 
differentiate the performances of socially anxious individuals from those who are non-socially anxious, and that play a 
pivotal role in social phobia.

Method: Sixty-two undergraduate volunteer students were recruited from an Italian university, age range 18-23 (M 
19.34, SD 1.27), 23 males and 39 females. We used a standardized battery, the Mental Imagery Test (MIT), measuring 
mental imagery skills involving generation and manipulation of different categories of images to examine imagery 
processes in individuals with social anxiety and non-anxious controls.

Results: Results shown that socially anxious students were impaired in MIT total score, and particularly in the 
imagined paths tasks and clock test, significantly more than non-anxious individuals. In overall group, total score was 
negatively associated with social anxiety, and the imagine paths test was the best predictor of social anxiety.

Conclusions: The current findings suggest that social anxiety is differently influenced by specific tasks of imagery 
based on the type of component involved in imaginative processes.

Key words: social phobia, mental imagery, image generation, image inspection, image maintenance, image 
                    transformation
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1. Introduction
Mental imagery is the simulation or re-creation of 

perceptual experience (Kosslyn et al., 2001; Pearson, 
2007) across sensory modalities. Such imagery has 
been shown to play a key role in various psychological 
disorders (D’Argembeau et al., 2008; Hackmann et al., 
2000; Hirsch et al., 2003; Holmes et al., 2005; Patel et 
al., 2007). 

Mental imagery has featured prominently in 
current theoretical accounts of disorders such as post-
traumatic stress disorder (PTSD; Brewin et al., 1996; 
Ehlers & Clark, 2000), social phobia (Clark & Wells, 
1995; Rapee & Heimberg, 1997), and bipolar disorder 
(Holmes et al., 2008; Marazziti et al., 2014).  Mental 
imagery processes may also underlie the effectiveness 
of clinical treatments such as “imagery re-scripting” 
in Cognitive Behavior Therapy (Holmes et al., 2007), 
schema focused therapy (Giesen-Bloo et al., 2006), and 
cognitive bias modification training (Britton & Bailey 
2018; Holmes et al., 2006).

Particularly in social anxiety (often defined also 
as social phobia; Davidson et al., 1993) individuals 
fear situations such as public speaking, interviews and 
meeting people they do not already know (American 
Psychiatric Association, 2000). The recurrent and 
distressing imagery reported by individuals with 
social phobia is often that of a previously experienced 
event (Hackmann et al., 2000) and such imagery 
is proposed to contribute to the maintenance of the 
disorder in contemporary cognitive models (Clark & 
Wells, 1995; Rapee & Heimberg, 1997). The observer 
perspective adopted within imagery is a feature of this 
disorder (Hackmann et al., 2000). Such imagery has 
been demonstrated to have a causal impact on anxiety 
(Hirsch et al., 2005).

Hackmann et al. (2000) used a semi-structured 
interview to explore the phenomenological 
characteristics of mental imagery (that is how mental 
imagery is consciously experienced) in terms of 
frequency and nature of mental images in social phobia. 
All participants reported recurrent negative images, 
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imagery processes. Some researchers have attributed 
the success of clinical treatments of PTSD such as Eye 
Movement Desensitization and Reprocessing (EMDR) 
to modality-specific disruption of visual working 
memory processes (Holmes et al., 2010; Lilley et al., 
2009; van den Hout et al., 2012). This can be linked 
to literature data on image maintenance and inspection 
processes, which have been argued to overlap with the 
processes involved during rehearsal in visuo-spatial 
working memory (Borst et al., 2011; Logie, 1995; 
Pearson & Sawyer, 2011). In addition, during mental 
synthesis, discrete parts of an image are transformed and 
manipulated in order to produce novel patterns or allow 
new insights (Pearson & Sawyer, 2001). This process 
clearly relates to the clinical psychology technique used 
in Cognitive Behavior Therapy. This highlights the need 
to explore inspection, maintenance and transformation 
processes in addition to the generation of the imagery 
associated with social phobia. 

The aims of the present study were to investigate 
which of these processes are most relevant to 
differentiate the performances of socially anxious 
individuals from those who are non-socially anxious, 
and that play a pivotal role in social phobia. 

To address this issue, we recruited an analogue 
sample of individuals scoring high on a measure of 
social anxiety and a comparison group of individuals 
scoring low in social anxiety. We used a battery of tasks 
differentiated for categories of target stimuli, type of 
processing, and type of components involved. 

Furthermore, to evaluate the subjective aspects 
of the imagery along with the performance tasks, we 
used self-report questionnaires on the perceived image 
vividness.

2. Method
2.1. Participants 

Sixty-two undergraduate volunteer students were 
recruited from an Italian university, age range 18-
23 (M 19.34, SD 1.27), 23 males and 39 females. 
Informed consent was obtained from all individual 
participants. All procedures performed in the study 
were in accordance with the ethical standards of 1964 
Helsinki declaration and its later amendments and were 
approved by the IERB - Internal Ethic Review Board 
(University of Catania – Department of Education 
Sciences, Psychology Section. With the aim to add 
to the analysis overall sample an analysis of extreme 
groups of more or less anxious participants, we selected 
the participants who showed very little vs a great lot of 
social anxiety, as this could be useful in the absence of 
clinical comparison groups. For this reason, individuals 
who scored 29 or above on the I-SPIN were assigned 
to the Socially Anxious (SA) group and individuals 
who scored 9 or below on the I-SPIN were assigned 
to the Non-Anxious Control (NAC) group. After 
this procedure, 15 SA and 16 NAC participants were 
selected. The two groups did not differ significantly by 
age [M(SD): SA =19.13 (1.25), NAC =19.69 (1.66); t(29) 
= 1.04, p=.30], or percentage of females [SA = 80.0%, 
NAC = 62.5%; chi-squaredf =1, p=.28].  Compared with 
the NAC group, individuals in the SA group were more 
state anxious, t(29) = 5.11, p<.001, [M(SD):SA = 45.80 
(10.62), NAC = 29.56 (6.78)], and trait anxious, t(29) 
= 4.83, p<.001, [M(SD): SA = 51.60 (10.15), NAC = 
33.88 (10.27)], and also more depressed, t(29) =6.98, 
p<.001, [M(SD): SA = 24.00 (6.71), NAC = 8,69 (5.47)]. 
These statistically significant preliminary comparisons 

most of which were related to an adverse social event 
occurring near to the time of onset of the disorder 
suggesting a relationship with onset and maintenance 
of the disorder. Lockett et al. (2012) employed the same 
interview method in socially anxious individuals with a 
comorbid diagnosis of psychosis. They found that some 
participants reported typical social anxiety imagery, 
whereas others experienced more threatening imagery 
that may be related to residual psychotic paranoia. 
Furthermore, whereas social anxiety images were 
experienced typically from an observer perspective, 
imagery related to psychosis tended to be experienced 
more from a field perspective.     

According to Morrison et al. (2011), socially anxious 
individuals could also differ in their ability to use basic 
imagery (image generation ability for neutral stimuli), 
compared to non-anxious individuals. On the one hand, 
a predisposition to having vivid or lifelike imagery 
may exacerbate social anxiety during exposure to fear-
provoking situations where anxious individuals tend to 
selectively process negative social information (Clark 
& Wells, 1995; Hofmann, 2007; Rapee & Heimberg, 
1997). In contrast, difficulty experienced by socially 
anxious individuals in generating non-negative images 
to compete with their usual negative self-image, may 
also contribute to the maintenance of excessive anxiety. 

The authors used a validated behavioral measure 
to examine image generation ability for neutral stimuli 
(letters of the alphabet) in both socially and non-
socially anxious participants. Image generation was 
revealed by longer response latencies for probes located 
on ‘‘late’’ relative to ‘‘early’’ segments of the letters. 
Socially anxious individuals showed slower response to 
late versus early probe locations compared to the non-
socially anxious individuals, suggesting that socially 
anxious participants were impaired in their ability to 
generate mental imagery as compared to non-socially 
anxious participants.

In another study, Amir et al. (2012) used a visual 
image generation task with social-threat and neutral 
stimuli to test the hypothesis that individuals with 
Generalized Social Phobia are more efficient at 
generating images related to social-threat words than 
non-anxious-controls. They found that, contrary to 
their hypothesis, the two groups did not differ in speed 
of generating images related to social-threat words. 
However, the socially anxious group was significantly 
slower than the non-anxious group at generating 
images related to neutral words. To further examine 
the generation of neutral images, they conducted a 
second study using the same task used by Morrison et 
al. (2011) also including an anxious control (AC) group 
to determine whether any obtained effects were specific 
to Generalized Social Phobia (GSP) or characteristic of 
overall anxious individuals. 

They showed that socially anxious participants and 
non-anxious-controls did not differ in response latencies 
for early probe locations. However, the socially anxious 
group responded to early probes significantly slower 
than the anxious-control group. Individuals with social 
anxiety responded to late probe locations significantly 
slower than non-anxious and anxious controls. The 
non-anxious and anxious controls groups did not differ 
in response latencies for early and late probe locations. 

The above mentioned studies suggest that social 
phobia is characterized by less efficiency in generating 
neutral images. Despite some studies suggest that 
processes such as inspection, maintenance, and 
transformation could play a role in clinical treatments, to 
our knowledge no studies have examined performance 
in social anxiety using objective measures of such 
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the end of the route the ball will end up above or below 
the starting point, or at the same level.

Mental representation of shapes of objects: The 
participant hears the names of twenty concrete objects 
(e.g. bottle, pizza, candle, tower, bed), and is asked to 
visualize them and decide if the object has a taller or 
larger shape. 

The tasks, derived from previous literature on mental 
imagery, were aimed at representing all the functions 
involved in imagery according to the taxonomy 
suggested by Pearson, Deeprose, Wallace-Hadrill, 
Burnett Hayes, and Holmes (2013). Therefore, the 
tasks present different levels of complexity depending 
on the components of imagery involved, varying from 
those in which the generation process prevails (as in the 
Visualizing letters task) to the more complex ones in 
which transformation and reinterpretation processes are 
activated (as in the Subtraction of parts task).

A total score of mental imagery can be obtained 
by summing up the scores in the single subtests. 
Cronbach’s alpha for this score of imagery is .83. In 
the study of standardization of the Mental Imagery 
Test (Di Nuovo et al., 2014), a confirmatory factor 
analysis demonstrated the mono-dimensionality of the 
measure including the eight tasks, in a sample of 308 
participants aged 65 to 93 years (chi-square = 51.69, p 
< .01; RMSEA = .08, p < .01; CFI = .94;SRM = .05; 
GFI = .96).

With the aim of assessing the subjective imagery, 
both in static and movement features, the participants 
completed the Vividness of Visual Imagery 
Questionnaire (VVIQ; Marks, 1973; Italian translation 
by Antonietti & Crespi, 1995), and the Vividness of 
Movement Imagery Questionnaire Revisioned Version 
(VMIQ-2; Roberts et al., 2008).

Vividness of Visual Imagery Questionnaire 
(reliability: alpha =.73): The VVIQ is a 16-item self-
report instrument developed to assess how vividly 
individuals experience visual mental images (e.g., 
characteristics of a friend or relative, the weather, a 
local shop, and the country). Once the participants have 
imagined a scene, they are asked to rate the images on 
clearness and vividness on a five-point scale: 1: “No 
image at all (only “knowing” that you are thinking of 
the object)”; 2: “Vague and dim”; 3: “Moderately clear 
and vivid”; 4: “Clear and reasonably vivid”; and 5: 
“Perfectly clear and vivid as normal.” Higher scores 
indicate greater vividness (Antonietti & Crespi, 1995).

Vividness of Movement Imagery Questionnaire 
2 (reliability: alpha =.76): The VMIQ-2 is a revised 
version of the VMIQ that was designed to measure 
visual and kinesthetic imagery of a variety of motor 
tasks (e.g., running downhill, jumping off a high wall). 
This questionnaire is composed of 12 items. It requires 
individuals to imagine themselves performing the 12 
items, from three imagery perspectives: internal visual 
imagery (a first-person perspective), external visual 
imagery (a third-person perspective), and kinesthetic 
imagery (feeling the movement). When using internal 
visual imagery, one sees him/herself performing a 
movement in his or her own mind; when using external 
visual imagery, one imagines performing a movement by 
looking at his or her body from the outside; when using 
kinesthetic imagery, one imagines how the movement 
feels. Lower scores indicate greater vividness.

2.3. Procedure
Self-report questionnaires were administered to 

participants collectively in university classrooms used 

confirmed the adequacy of the discrimination between 
the groups based on the emotional variables focused on 
in our study.

2.2. Measures 
For the assessment of the personality variables 

regarding Anxiety, Depression and Social Phobia, some 
questionnaires suitable for collective testing were used: 
the State-Trait Anxiety Inventory (STAI; Spielberger 
et al., 1970, Italian translation by Lazzari & Pancheri, 
1980, State reliability: alpha = .91, Trait reliability: 
alpha =.93); the Beck Depression Inventory-II (BDI-
II; Beck et al., 1996, Italian translation by Ghisi et al., 
2006; reliability: alpha = .83); the Italian version of the 
Social Phobia Inventory (I-SPIN; Connor et al., 2000; 
Gori et al. 2013; reliability: alpha = .87).

For assessing imagery by means of performance 
tasks, we used the Mental Imagery Test (MIT), 
a standardized battery (Di Nuovo et al., 2014) 
measuring mental imagery skills involving generation, 
maintenance, inspection, and manipulation of different 
categories of images. As the imagery battery used in 
the present study was previously validated in samples 
with an age range different from that of the present 
study, we calculated the reliability of our sample that 
was satisfactory (alpha=.75). The tasks included in the 
test were derived from different sources in the mental 
imagery literature.

Visualizing letters: Participants are requested, 
without seeing the stimuli and using only imagination, 
to say which upper-case letters have curved parts (e.g., 
B, P, G, or R, not L, M, V or N).

The Brooks “F” test: Using their imagination, the 
participants are asked to walk along the contour of a 
large upper-case letter F that is printed on a card that they 
have viewed for 30 seconds. The participant is asked to 
say whether the edges encountered when moving from 
the lower left corner in a counterclockwise direction are 
external or internal.

Clock test: The task requires imagining a clock with 
hands indicating 10 minutes past 10:00, then imagining 
the clock reflected in a mirror and saying what time the 
reflected clock will show after 10 minutes.

Cube test: The picture of a large cube is shown for 
30 seconds; it is composed of nine small cubes per face 
(3 × 3), and the external faces are colored. After the 
stimulus is removed, the participants are asked to state 
how many small cubes have three external (colored) 
faces, how many have two, how many one or none.

Subtraction of parts: A digital display with the 
number 88 composed of small segments is shown 
for 10 seconds. Then, another digital display with 
selected segments of an illuminated two-digit number 
is shown for 10 seconds. This figure is removed, and the 
participant is asked to imagine what two-digit number 
will remain after subtracting the parts of the new figure 
from the figure with all digits illuminated, as seen 
previously.

Mental exploration of a map: The participant is 
presented with a map of an island, with a house, a 
church, a lake, and woods located on it. The instructions 
ask the participant to look with attention, remembering 
the distances between the elements. After the map 
is removed, the participant is asked to answer four 
questions about the comparative distance between 
couples of the previously seen elements.

Imagined paths: The participant is asked to visualize 
a small ball moving in different directions, following a 
suggested path in the imagined space, and stating if at 



Table 1. Comparison between groups with and without social anxiety in Imagery Tasks

Socially anxious 
group

 SA (N = 15)

Non-Anxious Control 
group

NAC (N = 16)

Significance
of Differences

T p d (effect 
size)

Imagery Tasks M SD M SD
VVIQ 49.47 8.84 62.56 11.67 3.50 0.01* 1.26
VMIQ 79.13 20.98 90.56 26.00 1.34 0.19 0.48
MIT -Total score 58.80 5.37 67.00 8.50 3.18 0.01* 1.14
MIT – Subscores:
Visualizing letters 11.47 0.64 11.63 1.02 0.51 0.61 0.18
Brooks “F” test 8.27 1.98 9.50 1.75 1.84 0.08 0.66
Clock Test 0.27 0.70 1.25 1.24  2.69 0.01° 0.97
Cube Test 0.00 0.00 1.13 1.45 (a) - -
Subtraction of parts 8.13 2.45 9.31 3.26 1.13 0.27 0.41
Mental exploration of a 
map

5.00 1.56 5.31 1.30 0.61 0.55 0.22

Imagined paths 6.40 2.47 9.25 2.14 3.43 0.01* 1.23
Mental representation of 
shapes of objects

19.27 0.70 19.63 0.62 1.51 0.14 0.54

*** p<.001; ** p<.01; * p<.05; ° p<.10 (after Bonferroni correction for multiple comparisons) 
(a) In the Cube test the group with social anxiety committed 100% errors.
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controls in the subjective and performance measures of 
mental imagery. Significant differences were observed 
for static vividness (test VVIQ) and for MIT total score; 
among the tasks included in MIT, the clock test and 
imagined paths are the tasks that differentiated the two 
groups the most.

To test the relationships between personality 
variables and mental imagery, we calculated the 
Pearson correlations in the whole sample between both 
performance and subjective measures of imagery and 
the scores in state and trait anxiety, social anxiety and 
depression.

Table 2 shows that I-SPIN Social anxiety correlated 
negatively with MIT total score. In addition, STAI State 
and Trait Anxiety negatively correlated with MIT. As 
specifically regards the subjective aspects of visual 
imagery, social anxiety and trait-anxiety negatively 
correlated only with static vividness measured by the 
VVIQ.

To examine more in detail the influence of Mental 
Imagery performance (as measured by the MIT test), we 
further performed separate multiple regression analyses 
with the single tasks of the MIT tests as independent 
variables (predictors) and social anxiety, state and trait 
anxiety, and depression as dependent variables (table 
3). 

Results show that social anxiety, trait anxiety and 
depression scores, are mainly predicted by the task of 
imagining paths, while the mental representation of 
shapes of objects significantly predicts trait anxiety. 

Notably, we observed that it was not possible to 
show specificity for social anxiety in the absence of 
other anxiety-disorder control groups. We tested the 
specificity to some extent, including the general anxiety 
measures and depression measure, in the regression 
predicting social anxiety score (table 4).

Results show that social anxiety score is predicted 
inversely by mental imagery, positively by depression.

for regular lessons. The time required to complete the 
questionnaires was approximately 20-30 minutes. With 
regard to the MIT, participants were evaluated during 
individual sessions. The time required to perform all 
the MIT tasks was about 30-40 minutes. All participants 
completed all the tests, and no missing data were 
detected.

2.4. Statistical Analyses
The following statistical analyses were performed: 

Pearson correlations to explore the relationship between 
objective and subjective measures of the imagery; t- 
test to compare groups with and without social anxiety 
in imagery measures (objective and subjective); 
Pearson correlations to explore the relationship 
between personality variables (state and trait anxiety, 
social anxiety, depression) and imagery measures (total 
score of MIT and subjective); regression analysis to 
explore the relationship between: a) single objective 
measures of the imagery, as independent variable, and 
social anxiety, state and trait anxiety, and depression as 
dependent variables; and b) social anxiety, as dependent 
variable, and total score of MIT, state and trait anxiety, 
and depression as independent variables.

3. Results
We firstly tested in the whole group of participants 

(N = 62) the correlations between the objective measures 
of the imagery (MIT tasks) and the subjective measures 
of the imaginary (questionnaire on vividness). We did 
not observe significant correlations, confirming that 
these dimensions regard distinct domains of imagery, 
which have to be assessed and analyzed separately.

Table 1 shows the results of the comparison between 
the group of socially anxious participants and the 



Table 2. Correlations (Pearson coefficients) between personality variables (Social Phobia Inventory I-SPIN, 
State-Trait Anxiety Inventory STAI, Beck Depression Inventory-II BDI-II), and Mental Imagery measured by 
MIT, Vividness of Visual Imagery Questionnaire (VVIQ) and Vividness of Movement Imagery Questionnaire 
(VMIQ)

MENTAL IMAGERY TESTS
(N=62)

PERSONALITY
VARIABLES

(N=62)
MIT VVIQ VMIQ

I-SPIN
Social anxiety

  -0.45** -0.44* -0.15

STAI
State-Anxiety

 -0.42* -0.31 -0.15

STAI
Trait-Anxiety

 -0.43*   -0.47** -0.04

BDI-II
Depression

-0.24 -0.28 -0.07

*** p<.001; ** p<.01; * p<.05

Table 3. Regression Analyses of the single MIT Tasks (predictors) on social anxiety (I-SPIN), State and Trait 
anxiety (STAI), and depression (BDI-II)

MIT task (N=62)

Social 
Anxiety (N=62)

R2.37

State anxiety
(N=62)
R2.28

Trait anxiety
(N=62)
R2.27

Depression
(N=62)
R2 .26

ß 
coefficients p-value ß 

coefficients p-value ß 
coefficients p-value ß 

coefficients p-value

Visualizing letters 0.00 0.97 0.06 0.62 -0.21 0.08 -0.02 0.88
Brooks “F” test -0.16 0.18 0.01 0.93 0.06 0.60 0.08 0.53
Clock test -0.17 0.26 -0.27 0.09 -0.26 0.08 -0.24 0.13
Cube test -0.23 0.11 -0.13 0.42 -0.15 0.31 -0.17 0.27
Mental exploration of 
a map 0.12 0.33 -0.08 0.54 0.07 0.55 0.12 0.36

Subtraction of parts -0.18 0.17 -0.04 0.79 0.06 0.63 0.26 0.08
Imagined paths -0.46 <0.001 -0.27 0.10 -0.46 0.00 -0.45 0.01
Mental 
representation of 
shapes of objects

0.12 0.35 0.15 0.28 0.32 0.02 0.20 0.17

Table 4. Regression Analyses of the MIT total scores, anxiety and depression on social anxiety (I-SPIN)

I-SPIN (social anxiety)
(N=62)
R2.62

       ß coefficients                              p-value
MIT (total scores) (N=62) -0.26 0.01

STAI (trait anxiety) (N=62) 0.05 0.72

STAI (state anxiety) (N=62) 0.10 0.45

BDI II (depression) (N=62) 0.58 0.001

Social anxiety and mental imagery processes
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processes required by the task when it is perceived to 
be more difficult. Coherently with both hypotheses, 
no differences in performing imagery tasks requiring 
more simple processes were detected between the two 
groups.

In overall sample, the results also show that the 
MIT total scores are negatively correlated with STAI. 
In particular, the imagined paths task is the best 
predictor of both trait anxiety and depression. This 
could mean that the imagery is compromised in these 
disorders, particularly when the task requires an active 
transformation of the generated images. 

Several other studies have shown impaired imagery 
even in other disorders. Cocude et al. (1997) found 
that depressed participants were slower than non 
depressed control participants to generate images in 
response to cue words (emotionally neutral nouns) and 
were sometimes unable to generate an image at all. 
The mental rotation of letters has also been shown to 
be impaired in unipolar major depression (Rogers et 
al., 2002), which may be indicative of a more general 
deficit in image transformation processes. Chen et al. 
(2013a) found that people with MDD showed slower 
mental rotation (of images of hands and letters) relative 
to healthy controls, and Chen et al. (2013b) further 
found that slower mental rotation was positively related 
to the number of depressive episodes. However, as 
noted by Holmes et al. (2016), since in these studies 
imagery control tasks were absent, results may not 
apply specifically to mental imagery and manipulation 
but may instead reflect generalized cognitive slowing in 
depression (see, e.g., Zarrinpan et al., 2006).

Aleman et al. (2005) reported that people with 
schizophrenia are impaired on a measure of image 
inspection, but not of image generation. This may 
reflect deficiency in the voluntary control of imagery, or 
over-taxing of imagery processes caused by persistent 
hallucinatory or delusional states. There is also evidence 
that schizophrenia is related to problems in maintaining 
and controlling visual information in working memory 
(Kang et al., 2011), as well as deficits in spatial working 
memory maintenance (Lee et al., 2008). 

It should be noted that, unlike the above studies, 
Di Simplicio et al. (2016) showed that there are no 
deficits in the ability to generate, manipulate, and recall 
images in the context of bipolar disorder. They claimed 
that biases in imagery generation and manipulation in 
unipolar depressed individuals reported from previous 
studies, were only present in measures that index the 
sensory/response component of imagery tasks rather 
than specific imagery (e.g. spatial ability) processing 
biases.  According to the authors, discrepancies between 
studies may be explained by differences in sensory-
motor retardation symptoms between the samples.  
This hypothesis cannot be extended to our results 
because the battery used in this study evaluates the 
specific imagery processes rather than the sensory / 
response component of imagery. 

Furthermore, previous studies on elderly adults 
with and without cognitive impairment, showed similar 
performance in the tasks of image generation, requiring 
less inspection of the details. However, at the same time, 
performance degrades in tasks requiring the inspection, 
maintenance, and transformation of an image that in 
turn require an efficient functioning of the visual-spatial 
memory (Castellano et al., 2015; Hussey et al., 2011).

Other studies have linked imagery skills in anxiety 
and social anxiety with the processes of voluntary 
attention control.

Kaltner and Jansen (2014) conducted the mental 
rotation test, which is associated with voluntary spatial 

4. Discussion   
The general aim of this study was to further 

investigate visual mental imagery in social anxiety, by 
comparing the performance of socially anxious and 
not anxious individuals in several tasks of imagery, 
involving inspection, maintenance and transformation 
processes, that were not previously considered. For 
this purpose, we used the Mental Imagery Test (MIT), 
representing several different components involved 
in imagery, according to the taxonomy suggested by 
Pearson et al. (2013).

It is noteworthy to remember that no significant 
correlations were observed between subjective and 
objective measures of imagery. The results supported 
previous findings suggesting that mental imagery 
is not a unitary construct (Campos, 1998; Campos 
& Pérez-Fabello, 1990; Dean & Morris, 1991; Di 
Corrado, Guarnera, & Quartiroli, 2014; Di Corrado, 
Guarnera, Vitali, Quartiroli, & Coco, 2019; Moran et 
al., 2012; Moreau et al., 2011). Moreover, Hishitani and 
Nishihara (2007) also concluded that imagery vividness 
and image rotation are mutually independent. These 
results underline the independence of the two aspects 
of the imagery, one relative to the phenomenological 
characteristics, the other to the imagery skills that can 
be measured in performance.

As regards subjective measures of imagery, socially 
anxious students were significantly impaired in static 
vividness more than non-anxious individuals and 
the static vividness of mental images was negatively 
associated with social anxiety. This result is not 
consistent with those of previous studies that have 
shown that anxious individuals had more vivid imagery 
for neutral or negative situations (Moore, 2002; 
Morina et al., 2011; Stöber, 2000), whereas Moriya 
(2018) found that vividness of mental images was not 
associated with social anxiety. He hypothesized that, in 
“natural” scenes, socially anxious individuals do not 
necessarily generate vivid mental imagery, whereas in 
“social” situations, they might exhibit vivid imagery. 
The results of the present study further suggest that 
mental imagery for “neutral” situations or stimuli are 
impaired in socially anxious individuals.

With respect to objective measures of imagery, 
socially anxious students were impaired in MIT total 
score, and particularly in the imagined paths tasks 
and clock test, significantly more than non-anxious 
individuals; in the cube task the social anxiety group 
committed 100% errors.

In overall group MIT total score was negatively 
associated with social anxiety; more in detail, the 
imagined paths task (involving active elaboration of 
mental representations) is the best predictor of social 
anxiety.

The current findings suggest that social anxiety is 
differently influenced by specific tasks of imagery based 
on the component involved in imaginative processes. 
The most relevant tasks for social anxiety and those 
that better differentiate the two groups (imagined paths 
tasks, clock test, and cube), require both inspection and 
transformation processes.

We can suppose that individuals with social anxiety 
are indeed impaired in their ability to inspect and 
actively transform visual mental images of neutral 
(non-threatening) stimuli. 

The results of the present study could also be 
explained by the tendency, common in socially anxious 
persons, to generate, more than other people, negative 
images of themselves when they feel exposed to 
social judgment; this could interfere with the imagery 
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The results of our preliminary study confirm that 
both subjective and performance-based imagery have 
relevant relations with social anxiety in non-clinical 
samples. Further studies are needed to clarify the 
specificity of the relationship between social anxiety 
and impaired mental imagery.
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