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Abstract

State anxiety, as well as social anxiety, are portrayed as common phenomena
experienced by students. However, the mechanisms which lead to their development
are not yet fully known. Student mental health has become a global public health
issue, thus understanding its potential underlying factors is particularly relevant.
As anxiety is closely connected to the way students interpret information, cognitive
biases are thought to play a key role in the development and maintenance of both
state and social anxiety. Therefore, the first objective of this study was to examine
the relationships between cognitive biases of interpretation, state anxiety, and social
anxiety. The second objective was to test a mediation model, more specifically, to
test whether the relationship between state anxiety and social anxiety can be explained
by cognitive biases of interpretation.

127 students (M = 21.8, SD = 3.15, 84.3% women) enrolled at the University of
Bucharest completed two online scales measuring state and social anxiety, over two
months, between January and February 2021.

Additionally, they completed the Scrambled Sentences Test, a computerized task
that assesses cognitive biases of interpretation. Results indicated a positive association
between all variables, more precisely, a significant positive correlation between social
anxiety and cognitive biases of interpretation (» = .512, p <.001), social anxiety and
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state anxiety (»=.482, p <.001), and a significant positive correlation between cognitive
biases of interpretation and state anxiety (» = .348, p <.001). The mediation analysis
indicated that cognitive biases partly explain the relationship between state anxiety
and social anxiety. These preliminary findings have significant theoretical and practical
significance regarding the importance of student mental health.

Keywords: cognitive biases of interpretation, mediation model, social anxiety, state
anxiety.

Rezumat

Atdt anxietatea ca stare, cdt §i anxietatea sociald, sunt considerate fenomene
experimentate frecvent de catre studenti. Cu toate acestea, mecanismele care duc la
dezvoltarea lor nu sunt inca pe deplin cunoscute. Sanatatea mentala a studentilor a
devenit o problema globala de sandtate publica, motiv pentru care intelegerea
factorilor care o influenteaza este, in mod particular, relevantda. Cum anxietatea este
strdans legatd de modul in care studentii interpreteaza informatia, distorsiunile
cognitive ar putea avea un rol important in dezvoltarea §i mentinerea anxietatii ca
stare, dar §i a anxietdtii sociale. Astfel, primul obiectiv al acestui studiu a fost de a
examina relatiile dintre distorsiunile cognitive de interpretare, anxietatea ca stare
si anxietatea sociald. Cel de-al doilea obiectiv a constat in testarea unui model de
mediere, mai exact, de a verifica in ce masurd relatia dintre anxietatea ca stare §i
anxietatea sociald poate fi explicata de distorsiunile cognitive de interpretare. Un
numar de 127 de studenti M = 21.8, AS = 3.15, 84.3% femei) din cadrul Universitatii
din Bucuresti au participat la acest studiu §i au raspuns la doud scale online care
mdsoard anxietatea ca stare §i anxietatea sociald, pe o perioada de doud luni, intre
ianuarie i februarie 2021. In plus, acestia au completat testul Sarcina cu propozitii
fragmentate, o sarcina computerizata care evalueaza distorsiunile cognitive de
interpretare. Rezultatele au indicat o asociere pozitiva intre toate variabilele, mai
exact, o corelatie pozitiva semnificativa intre anxietatea sociala si distorsiunile
cognitive de interpretare (t = .512, p < .001), intre anxietatea sociala si anxietatea
ca stare (r = .482, p <0,001) si o corelatie pozitiva semnificativa intre distorsiunile
cognitive de interpretare si anxietatea ca stare (r = .348, p < .001). Analiza de
mediere a indicat faptul ca distorsiunile cognitive explica partial relatia dintre
anxietatea ca stare i anxietatea sociald. Aceste rezultate preliminare au o semnificatie
teoretica §i practicd deosebita, avand in vedere importanta sanatatii mentale a
studentilor.

Cuvinte-cheie: anxietate ca stare, anxietate sociald, distorsiuni cognitive de
interpretare, model de mediere.
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1. Introduction
1.1.  Social anxiety in students

Social anxiety (SA) is typically defined as a series of thoughts, behaviours,
and physiological reactions that arise as consequences of a striking fear of
evaluation or judgement imposed by others, in social situations (Schlenker &
Leary, 1982). Although social anxiety is frequently conceptualized using the
classification criteria for social anxiety disorder (SAD), it is important to note
that certain individuals often experience social anxiety as a subclinical manifestation,
with no severe impairments in their daily functioning (Morrison & Heimberg,
2013). Thus, this paper will specifically refer to SAD, as it is a common
phenomenon among adults and youth alike, students being no strangers to
social anxiety-specific manifestations (Russell & Shaw, 2009). Although the
prevalence of social anxiety among students is fairly unclear to this date,
certain scholars argue that registered rates are relatively high, especially
among college students (Ahmad et al., 2017).

Evidence so far points towards certain factors that lead to the development
of social anxiety. Among these, cognitive factors seem to play a key role.
More specifically, the perception of one’s social skills (i.e., people viewing
themselves as less socially competent than others) is thought to be one of
the main sources of distress for people with SA (Lucock & Salkovskis,
1988). Furthermore, people with social anxiety tend to have higher than
average expectations concerning their social competence and are more likely
to adhere to the irrational assumption that others’ beliefs about them are
undoubtedly true (Purdon et al., 2001). College students are faced with
supplementary challenges that could potentially lead to an increase in their
social anxiety: they often come across new environments, where they are
expected to fit into various social networks, which might interfere with their
pre-existing social vulnerabilities (Campbell et al., 2016).

Recent studies generally agree with the fact that students with social anxiety
often center their actions and behaviours around their social fears or worries
(Book & Randall, 2002). Therefore, they tend to avoid certain social situations
perceived as threatening, especially social-evaluative situations. Consequently,
the avoidance may impact their academic achievements, their peer-to-peer
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interactions, or their emotional well-being (Villarosa-Hurlocker & Madson,
2020). Moreover, students with social anxiety are reported to perform poorer
on their scholar tasks, since they usually encounter difficulties with their
memory, learning, and concentration skills (Russell & Topham, 2012).

A substantial amount of recent research points towards the importance of
assessing and understanding the realms of mental health among students. Scholars
draw attention to the fact that student mental health is a global public health
issue (Schwartz & Kay, 2009). The study of mental health in the academic
setting is, therefore, of particular importance. As a consequence, our paper will
attempt to broaden the current knowledge regarding student social anxiety.

1.2.  Cognitive mechanisms in social anxiety

Considerable evidence in the field highlights the existence of a notable link
between social anxiety and cognitive bias. More specifically, current
meta-analyses pinpoint the existence of a relationship between social anxiety
and interpretation bias, with large effect sizes (Chen et al., 2020). This specific
link seems to be a causal one (Morrison & Heimberg, 2013). Further exploring
the theoretical relationship between the two aforementioned variables is,
therefore, relevant.

Interpretation bias generally refers to a tendency to interpret socially ambiguous
stimuli as menacing (Franklin et al., 2005). Amir et al. (2012) emphasize that
social stimuli are ambiguous in nature and are prone to be interpreted in a distorted
manner even by individuals with low anxiety levels. Thus, considerable attention
shall be provided for understanding the way individuals with social anxiety differ,
in their interpretation bias, from the general population. Evidence in the field
highlights that individuals with social anxiety tend to misinterpret negative
and positive social stimuli alike. Specifically, they react more intensely to
negatively-valenced situations, but they also tend to minimize or deny others’
positive reactions towards them (Morrison & Heimberg, 2013).

Interpretation bias is thought to serve as a means of avoiding potentially
threatening situations: individuals with social anxiety typically perceive social
threat in neutral contexts, with the intent of avoiding consequences such as
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judgement, rejection, shame, or humiliation (Constans et al., 1999). The main
theme of their interpretive bias is, therefore, the interaction with other people.
More specifically, individuals with social anxiety find it dangerous to engage
in social contexts, since they perceive their peers as potentially judgmental
(Chen et al., 2020). Within the academic context, interpretation bias might
arise from a variety of social situations: from an ambiguous reaction (i.e., one
of the peers is yawning) that an individual with SA perceives when delivering
a speech, to performing group tasks, or even studying in public places (i.e.,
school libraries), students with social anxiety might be prone to misinterpreting
a considerable number of otherwise neutral clues (Loscalzo & Giannini,
2022). These findings draw attention to the fact that students face specific
challenges that could impact their mental health in the long term.

Interpretation bias might arise from pre-existing negative cognitions about
one’s social competence (Amir et al., 2012). Pre-existing self-focused beliefs
also increase state anxiety in social environments perceived as threatening
(Schulz et al., 2008). State anxiety (i.e., the specific psychophysiological
reactions one experiences when faced with a threatening stimulus; Leal
et al., 2017) seems to be higher in people who experience social anxiety,
compared to the general population, as a consequence of misinterpreting
positive or negative social stimuli (Weeks et al., 2013).

These findings have led certain scholars to investigate the mechanisms through
which social anxiety, state anxiety, and cognitive biases are interrelated. For
example, Chen et al. (2019) have proposed a model where interpretation
bias serves as a mediator between trait social anxiety and state anxiety
responses, such as bodily sensations, self-report state anxiety, and perceived
probability of peer negative evaluation. Beard and Amir (2010) have probed
the same model, by measuring state and social anxiety in response to an
impromptu speech task. Their findings support the assumption that
interpretation bias is one of the factors that explain the interaction between
social and state anxiety. Given that there is notable empirical support for this
mediation model, our endeavour to quantify interpretation bias, social and
state anxiety in a student sample aligns with previous theoretical frameworks.
Although both previous studies have drawn upon student samples, our study
will not attempt to infer general conclusions, but rather to specifically focus
on understanding the student’s state and social anxiety.
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1.3.  Social anxiety intervention for students

Intervention protocols for social anxiety disorder are well-established within the
literature in the field. Less is known, however, about its subclinical counterpart.
On a theoretical level, interventions for social anxiety broadly comprise cognitive
restructuring techniques, that help the individuals reframe the way they perceive
their social environment, their social self-worth, or surrounding social-evaluative
stimuli, in general (Heimberg, 2002). Cognitive-behavioral therapy-based
interventions are the most frequently used for social anxiety, though other forms
of treatment could also be implemented (Mayo-Wilson et al., 2014).

What is of striking interest are cognitive bias modification (CBM)
interventions used for social anxiety. Cognitive bias modification aims to
alter various cognitive biases that influence the way people perceive and
interpret surrounding stimuli (Martinelli et al., 2022). Recent meta-analytic
evidence pinpoints that applying CBM techniques that aim to modify the
way people interpret stimuli (i.e., CBM for interpretation) could potentially
lead to a decrease in social anxiety levels (Yeung & Sharpe, 2019).

Other psychological interventions aim to reduce social anxiety. Among those,
Cognitive behavioral therapy (CBT) and Cognitive Bias Modification for
Interpretation (CBM-I) seem to be particularly useful (Morrison & Heimberg,
2013), as we have previously stated. However, to our knowledge, no synthesis
studies have drawn upon specific interventions for student social anxiety. We
will further describe certain interventions aimed at reducing social anxiety in
students, though non-exhaustively.

McCall et al. (2018) have proposed a web-based CBT program for college
students with social anxiety. Their intervention, called Overcome Social
Anxiety, uses cognitive restructuring and behavioral experiments that help
challenge some of the most common social anxiety-specific thoughts (i.e.,
“I can'’t speak to authority figures”; p. 3) and prompts the student to
overcome their avoidance behaviours and to engage in social activities. Stefan
et al. (2018), on the other hand, have focused on a mindfulness-based
approach, that aims at reducing stress in college students at risk of developing
social anxiety-specific symptoms. Their protocol included the implementation
of mindfulness-based stress reduction within six group sessions and aimed
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to train participants to focus on the present moment, to observe their thoughts
without reacting to them, and to gain a more understanding attitude towards
themselves. Both interventions showed promising results in their trials. Less
is known about the implementation of CBM-I for college students.

Limited information available posits that CBM-I is moderately supported in
efficacy for the youth (Reuland & Teachman, 2014), though certain CBM-I
interventions seem to decrease both interpretation bias and social anxiety in
adolescents (Khaleghi et al., 2017). More evidence is needed to clarify the
specific contribution that interventions aimed at student mental health could
bring in reducing social anxiety and what are the specific mechanisms that
can be targeted in a therapy process to increase effectiveness.

1.4.  The present study

Given that student mental health is a stand-alone, important issue that raises
significant concerns (Brown, 2018), we will discuss the association between
the variables considered above, within the specific context of university
students. Therefore, this study has the following objectives: (a) the first
objective of this research is to investigate the relationship between state
anxiety, social anxiety, and cognitive biases of interpretation and (b) we aim
to investigate a mediation model, more particularly, to investigate whether
cognitive biases of interpretation may account for the association between
state anxiety and social anxiety.

2. Methods

2.1.  Participants

Online invites to take part in this study were sent through social platforms to
students from the University of Bucharest. Data from 127 students, ages
between 19 and 42 years old (M = 21.8, SD = 3.15, 84.3% women), who
responded to the invite and met the inclusion criteria were analysed. All
students with the age of at least 18 years old enrolled in a Romanian university
were included. There were no other selection criteria.
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2.2.  Variables and measures

State anxiety. The State-Trait Anxiety Interview Inventory (STAI-6;
Marteau & Bekker, 1992) was used to measure state anxiety. This scale
consists of six items that can be used to measure both state and trait anxiety.
In the present study, the specific instructions were used to indicate state
anxiety. Participants’ responses range from / (not at all) to 4 (very much),
and three of the scale items are reversed items. The STAI-6 has been used
successfully in other studies with the Romanian population and showed good
internal consistency of the scale (Podina & Visla, 2014; Visla et al., 2013).
In this study, the internal consistency of the scale measured with Cronbach’s
alpha coefficient was .89.

Social Anxiety. This variable was assessed using The Liebowitz’s Social
Anxiety Scale (LSAS; Fresco et al., 2001; Liebowitz, 1987). The scale
includes 24 items for each of the two dimensions, ‘‘fear or anxiety” and
“avoidance” (48 items in total). Items are rated on a Likert scale ranging
from 0 (not at all/never) to 3 (severe/usually). A total score greater than or
equal to 30 on this scale distinguishes the presence of social anxiety from
the absence of a disorder, while a score between 60-90 indicates the presence
of high social anxiety. Good internal consistency has been reported for the
LSAS-SR in previous studies of the Romanian population (Podina & Visla,
2014; Visla et al., 2013). In this study, internal consistency is good, with a
Cronbach’s alpha coefficient of .95.

Negative interpretation bias. An adapted version of the computerized
Scrambled Sentences Task (SST, Wenzlaff & Bates, 1998) was used to
assess cognitive bias. This task has been successfully used in various studies
to assess cognitive bias (Bowler et al., 2012; Holmes et al., 2009). This
study employed a version adapted from the SST task used by Rude et al.
(2002). The SST task was administered through Google Forms. For this
purpose, participants were given a series of randomly arranged words and
the task of arranging these words to form a correct sentence. Within each
sequence of words, there were two words with opposite meanings. They
were allowed to choose only one of the two words. The choice of a particular
category of words from this sequence expresses the participant’s tendency
towards a particular type of bias. The keywords were either positive or
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negative. 13 items were presented to participants in a single block. The
words sequences that were offered to the participants to decode included:
“people be terribly tolerable near is” or “meet is to unpleasantly
pleasant people with me”. STT interpretation was performed as in other
studies (Podina et al., 2020), and the final score is represented as a
percentage. In this study, STT items involved social situations.

2.3.  Procedure

Before the completion of the scales, all questionnaires were translated into
Romanian by two translators, using the dyad method. Initially, the items
were first translated from English into Romanian and then from Romanian
back into English to see how similar they were to the original English items.
The SST scenarios were developed based on the existing literature. Once
the scales were finalized, all scales were inserted into Google Forms and
disseminated to the students. They also had to fill in a consent form and
answer several questions about their demographic characteristics. Student
responses were collected between January and February 2021.

2.4. Statistical approach

The present research design is a non-experimental, correlational design. Two
statistical programs were used for data analysis in this study: IMB SPSS
Statistics, version 23.0, and Jamovi, version 2.4.1. SPSS was used for
descriptive statistics and the correlation analysis, while Jamovi was used for
the mediation analysis. In this regard, the following variables are defined:
state anxiety as an independent variable, social anxiety as a dependent variable,
and cognitive bias of interpretation as a mediator. Figure no. 1 illustrates the
mediation model.
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NEGATIVE
INTERPRETATION BIAS

STATE ANXIETY

SOCIAL ANXIETY

Figure no. 1. The mediation model

3. Results

For this study, we analysed data from 127 participants. Of these, 107 were
women (84.3%), 121 (95.3 %) completed high school, and 23 (18.1 %)
were employed. Table no. 1 presents the demographics of the participants.
Further, Table no. 2 illustrates the descriptive statistics for the studied variables.

Table no. 1. Participants demographics data

Demographic characteristics

Results

Gender

Male

Female
Education completed

Highschool

University
Master

Academic status
Undergraduate studies
Master studies

Professional status
Employed
Unemployed

20 (15.7 %)
107 (84.3 %)

121 (95.3 %)
5(3.9%)
1(.8%)

126 (99.2 %)
1(8%)

23 (18.1 %)
104 (81.9 %)
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Table no. 2. Descriptive statisticsfor study variables

Measures N Min. Max. M SD
STAI 127 6 23 13.44 4.06
LSAS 127 5 119 47.94 25.40
SST % 127 .00 1.00 .36 22

Notes. M = mean; SD = standard deviation;, Min.= minimum, Max. = maximum,
STAI = The State-Trait Anxiety Interview Inventory; LSAS = The Liebowitz Social
Anxiety Scale; SST % = Scrambled Sentences Task (Percent)

The first aim of this study was to investigate the relationships between the
following variables: state anxiety, social anxiety, and negative cognitive bias
of interpretation. The results indicated that there are significant positive
correlations between all variables as follows: a weak significant positive
correlation between state anxiety and negative interpretation bias (7 =.348,
p <.000), a moderate positive correlation between state anxiety and social
anxiety (r = .482, p < .000). Results also indicate a positive moderate
correlation between negative interpretation bias and social anxiety (r=.512,
p <.000). Table no. 3 illustrates the correlation results.

Table no. 3. Pearson Correlation among variables

Variables 1 2. 3

1.  State anxiety — A482%* .348**
Social anxiety 482%* — S512%*
Negative

. . . .348%* S512%%* —
interpretation bias

Notes. **p < .01.

The second aim of this study was to test a mediation model. To this end,
state anxiety was considered as an independent variable, social anxiety as a
dependent variable, and cognitive bias of interpretation as a mediator. Results
showed that the effect of state anxiety on the cognitive bias of interpretation
was a = .01(z = 4.18, p < .001), while the effect of the cognitive bias of
interpretation on social anxiety was b = 44.90 (¢ = 5.21, p < .001). The
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indirect effect of state anxiety on social anxiety through the cognitive bias of
interpretation represents the product of indicators a and b. Results indicate
a positive indirect effect of a*b= .85 (¢ =3.26, p = .001). The direct effect
of state anxiety on social anxiety was ¢’ =2.16, (t=4.59, p <.001), and the
total effect was ¢ = 3.01 (z = 6.20, p < .001). Thus, the results obtained
show that the relationship between the two variables is partially mediated by
the cognitive bias of interpretation, given that the direct effect is statistically
significant. Figure no. 2 illustrates the estimation plots of effects, showing
that the effects differ from zero, therefore there is a mediation effect.

Indirect o

Direct -

Effect

Total A

0 1 2
Estimate

w
&~

Figure no. 2. Estimation plots of effects

4. Discussion and conclusions

The main objective of this research was to examine the relationships between
state anxiety, social anxiety, and cognitive biases of interpretation. The second
objective was to investigate a mediation model, more particularly, to determine
whether cognitive biases of interpretation could explain the relationship
between state anxiety and social anxiety.

As for the first objective, the findings revealed a significant positive
relationship between all of the variables. More precisely, a significant but
weak positive correlation between state anxiety and negative interpretation
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bias, respectively, a significant and moderate positive correlation between
state anxiety and social anxiety. Also, a positive moderate correlation between
social anxiety and negative interpretation bias was obtained. Considering
the second objective, the results of our study illustrate the partial mediation
role of cognitive interpretation biases concerning the relationship between
state anxiety and social anxiety.

Interpretation bias refers to the interpretation of environmental information
that is ambiguous, in a negative way (Spokas et al., 2004). In anxiety
disorders, the theme of these interpretations varies according to the type of
anxiety. In the present study, social biases were examined, specifically the
extent to which social scenarios are interpreted by participants. The results
obtained are consistent with the literature that supports the association
between this maladaptive interpretation in individuals and social anxiety
symptoms (Stopa & Clark, 2000). In an experimental study conducted by
Brosan et al. (2009), it was also found that, by using techniques to alter
cognitive biases in anxious individuals, it is possible to reduce interpretation
biases, leading to a reduction in both state and trait anxiety. Consistent with
these findings, other studies that have focused on reducing interpretation
biases have shown a significant reduction in socially anxious symptomatology
(Hoppit et al., 2014). These results indicate the impact that negative
interpretation bias has on anxiety symptomatology.

The association between our two theorized variables, specifically the
relationship between anxiety and social anxiety is partially explained by the
mediator, namely negative bias of interpretation. This may be due to the fact
that at the core of an anxious symptomatology there also lay certain other
factors, that play a role in its emergence. However, our results are consistent
with cognitive theories according to which cognitive interpretation biases
may play a relevant role in this relationship (Chen et al., 2013). Some studies
have shown that people with an anxiety disorder have a higher level of
negative biases of interpretation compared to individuals without an anxiety
disorder (Beck & Haigh, 2014; Clark & Wells, 1995). Given the results
obtained, specifically that mediation is partial, our findings indicate that other
factors that would be worth investigating in future research could fully explain
the relationship.
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There are several implications of this study. The findings concur with other
studies that highlight the relationship between interpretation bias and anxiety.
From a theoretical perspective, our results tend to contribute to explaining
the relationship between anxiety and social anxiety. Social anxiety is a disorder
with a high prevalence (Furmark, 2002), and efforts to better capture it may
result in the identification of the mechanisms by which we can intervene to
reduce it.

Social anxiety is very common among students, according to several studies
(Ahmad et al., 2017), and it is often conveyed as a series of maladaptive
behaviors, such as avoiding social or evaluation-based situations, which might
interfere with academic assessments. As a result, a clinical implication of
this research is that by addressing the processes that contribute to anxiety,
school counselors or psychotherapists who provide counseling to students
might benefit from improved grounds to proceed with their interventions.
Therefore, in therapy sessions in which students present with anxiety
symptoms, professionals can focus on cognitive biases to reduce symptoms
as well as associated maladaptive behaviors. Moreover, this aspect can also
be considered when proposing psychological interventions for students.

Several limitations can be attributed to this research, despite the reported
results. Firstly, the population is predominantly female (84.3 %), and an
equivalent sample in terms of gender would be indicated. Secondly, the
instruments that we used are self-assessment scales so adding more objective
assessment methods would be preferable in future studies. A third limitation
is related to the social anxiety variable. Specifically, no cut-off was applied
to delimit clinical social anxiety scores, and it would be recommended to
consider this in future research. Fourthly, the instrument for the assessment
of cognitive bias was the SST, although there are some other instruments or
adaptations of computerized tasks in the literature that assess cognitive biases
while also taking into account reaction times. Future research could address
this limitation by including one such instrument for capturing interpretation
biases more accurately. Fifthly, this study considered interpretation bias as a
mediator, however, the results showed that it can only partially explain the
relationship between state anxiety and social anxiety. Thus, future research
may investigate a more complex model of mediation, in which other variables,
potentially responsible for the existing relationship, are explored.
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Lastly, another limitation of this study is the lack of a particular focus on
anxiety in the context of specific student context. Future studies could explore
this aspect. For example, a replication of this study with a cognitive
interpretation bias assessment task of cognitive interpretive biases tailored
to students’ difficulties could be a direction in this regard.

In terms of functionality, social anxiety is responsible for a variety of
difficulties. Students, like other populations, are equally affected by these
consequences. The current study aimed to investigate the association
between cognitive interpretation biases, state anxiety, as well as social anxiety.
According to the mediation model that we explored, the relationship between
anxiety and social anxiety may be impacted by negative interpretations of
environmental stimuli, but this variable cannot fully explain that relationship.
That being stated, the ramifications of this research have useful implications.
Future studies should focus on examining the relationship in other populations
and on investigating a potentially more complex mediation model.
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