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Abstract

Social anxiety is associated with reduced educational achievement. Given that concentra-
tion is a predictor of educational achievement, and social anxiety symptoms are associated
with reduced concentration in class, this prospective study examined the possibility that
social anxiety may impair educational achievement through reduced classroom concentra-
tion. A sample of 509 participants (53.8% female; M age: 12.77 years [SD = 0.81]) recruited
from secondary schools completed questionnaires assessing social anxiety symptoms,
depressive symptoms, and concentration in class. Educational achievement was assessed
by internal grades within schools. An indirect effect of social anxiety on later educational
achievement via concentration was observed, over and above baseline achievement and
depression symptoms; adolescents with higher levels of social anxiety tend to have more
difficulties concentrating in class, which in turn is associated with poorer academic out-
comes. Findings underscore the challenges socially anxious adolescents will face trying to
learn in school, and the need for education providers and clinicians to consider the effect of
social anxiety symptoms on concentration and learning.

Introduction

Educational achievement is an important determinant of life outcomes, including future occu-
pational status [1], physical health, and even life expectancy [2]. A number of factors have
been established as important in predicting educational achievement, ranging from fluid intel-
ligence [3], to personality traits [4] and systemic factors [5, 6]. One further area of research
that has received relatively little attention is the possible impact of social anxiety symptoms on
educational achievement [7]. Such symptoms are common and typically first occur in early
adolescence [8], and although some studies have observed that social anxiety symptoms are
associated with reduced educational achievement (e.g. [9]), the mechanisms by which they
interfere with young peoples’ learning abilities are unclear. It has been suggested that concen-
tration may be one such mechanism [10]: concentration is a predictor of educational
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achievement [11] and social anxiety symptoms are associated with reduced concentration
[12]. However, this hypothesized pathway has not yet been tested empirically, and as such, the
current study aimed to examine whether social anxiety symptoms are associated with poorer
educational achievement via reduced concentration in the classroom.

Social anxiety and educational achievement

Several cross-sectional studies have found that a diagnosis of social anxiety disorder (SAD) is
associated with indices of reduced educational achievement, including lower self-reported
grades [13], lower objective examination results [9, 14], and difficulty completing assignments
[15]. On the other hand, other studies have failed to find a direct association between social
anxiety and educational achievement. For example, Strahan [16] reported a non-significant
prospective association between baseline social anxiety and grade point average at two-year
follow-up in a sample of college students. Likewise, a prospective study of Finnish adolescents
reported a non-significant association between a diagnosis of SAD and academic grade [17].
Finally, in a cross-sectional study of 805 high school students, Scanlon, Del Toro [18] did not
find evidence for a direct association between social anxiety and science grade. It would appear
that although there is some evidence for a direct association, this has not always been
replicated.

Increasingly, interest has turned to the possible indirect associations between anxiety and
educational achievement. Previous reviews examining the associations between anxiety and
attainment have proposed the existence of multiple indirect pathways [7, 10], including school
absence and homework avoidance. Similar pathways may be present in the association
between social anxiety and educational achievement. In the study of Scanlon, Del Toro [18]
with unselected adolescents, whilst no direct association was found, the authors did observe a
significant indirect association between social anxiety symptoms and science grade via reduced
social engagement. In addition, they found that social anxiety symptoms were associated with
lower peer support, which led to lower social engagement and then lower science grade. It may
be that more socially anxious individuals hold back from engaging in classroom learning activ-
ities and peer-learning opportunities, which in turn impacts on their educational achievement.
One possible indirect pathway that has been proposed but remains untested is concentration
problems [10].

Social anxiety symptoms and concentration

Concentration is an attentional process that involves the ability to focus on a particular task
[19]. Concentration problems are commonly reported in anxiety disorders, for example,
nearly half of parents of anxiety disordered youth report this as an issue [15]. Furthermore,
experimental studies have demonstrated the detrimental effect of anxiety on concentration
and attention [20, 21]. Concentration difficulties may be particularly relevant to social anxiety.
Classrooms are fundamentally social and performance settings; young people are surrounded
by their peers and may well be expected to answer a question, read aloud or write information
on the whiteboard. Situations such as these are likely to generate anxiety for socially anxious
individuals [22]. A number of studies have shown that socially anxious individuals turn their
attention inwards in difficult social situations, focusing more on how they think they are com-
ing across to others (see Leigh and Clark [12] and Norton and Abbott [23] for reviews). As a
result, there may be a reduction in outward directed attention [12, 23], which is likely to affect
concentration on the teacher and classroom activities. Indirect support for this suggestion
comes from the finding that self-reported concentration in class improved on average from
43% to 85% (with 0% indicating ‘totally unable to concentrate’) at follow-up in a case series of
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Cognitive Therapy for Adolescent Social Anxiety Disorder (CT-SAD-A) [24], implying that
social anxiety and concentration may be inversely related to each other.

Concentration and educational achievement

The ability to concentrate is important for learning and for academic success. Focused atten-
tion is needed in order to listen to information from the teacher, to complete classroom assign-
ments, and to engage in group learning activities. Empirical evidence supports this assertion.
For example, in a US sample of young people aged 6 to 13 years, the correlations between mea-
sures of basic cognitive skills such as attention and school achievement were large and of com-
parable magnitude to those between measures of fluid intelligence and school achievement [3].
Similarly, in a sample of 231 German adolescents (M age: 16.82 years), sustained attention was
found to be a significant predictor of school grades over and above intelligence [11]. Further-
more, studies consistently indicate that young people with attention problems report poorer
academic outcomes than their healthy peers [25-28]. Taken together, findings suggest that
concentration has a direct association with educational achievement.

Study aims

The aim of the present study was to test whether adolescent social anxiety is linked to poor edu-
cational achievement through a reduced ability to concentrate in class. It was hypothesized that
baseline social anxiety symptoms would predict poorer concurrent concentration, which in
turn, would predict poorer objective educational achievement 4-6 months after baseline assess-
ment (Hypothesis 1). Given findings have been mixed regarding the effect of social anxiety
symptoms on academic achievement, we also included a direct pathway in the model to be
tested. It was hypothesized that social anxiety symptoms would predict poorer educational
achievement at 4-6-month follow-up (Hypothesis 2). The objective assessment of educational
achievement overcomes issues of common method variance, whereby associations are inflated
because all measures are self-reported. Baseline educational achievement was included to rule
out the possibility that observed prospective associations could be explained by concurrent cor-
relations of relatively stable levels of social anxiety and academic achievement. Depression symp-
toms were included as a covariate in the analysis to rule out the possibility that any observed
associations between social anxiety symptoms, concentration, and educational achievement are
an artefact of depressive symptoms. Whilst not a focus of the present study, gender differences
in key variables and the associations amongst them were examined, because some studies have
indicated a gender difference in the effect of social anxiety on academic functioning, with a
greater impact in girls than boys; for example, in a group of adolescents with a diagnosis of SAD
girls reported having greater difficulty coping with their studies than boys [29].

Methods
Participants and procedures

Participants aged 11-14 years were recruited from two state-funded secondary schools in Lon-
don. Participants were excluded if they were aged 15 or above (n = 1) or had difficulties read-
ing or speaking English (n = 0). Ethics approval was obtained from the Central University
Research Ethics Committee at the University of Oxford (Reference number: R54283/RE001).
There were no other exclusion criteria. Parent opt-out consent and child written assent were
obtained prior to data collection.

Before data collection, the research team explained the study to Years 7-9 students during
tutor time. Students and their parents received an information sheet, an opt-out form, a
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prepaid envelope, and contact details of the research team. Information packs were sent to
parents via the school intranet. Seven-hundred and eighteen students (360 from School 1 and
358 from School 2) were invited to take part in this study.

Of the 718 students, 617 (87%; 304 from School 1 and 313 from School 2) participated in
the data collection. Data collection was conducted at least two weeks after the distribution of
information packs. They completed questionnaires assessing social anxiety symptoms, depres-
sive symptoms, and classroom concentration. In School 1, baseline educational achievement
data was recorded in December 2017, self-report questionnaires were completed in February
2018, and outcome educational achievement data was recorded in December 2018. In School
2, baseline educational achievement data was recorded in September 2017, self-report ques-
tionnaires were completed in December 2017, and outcome educational achievement data was
recorded in July 2018.

The final sample consists of 509 participants, because educational achievement data of Year
9 students in School 1 was not available (n = 107) and one participant from School 2 was
excluded because they were aged 15 or above (n = 1). The sample from School 1 consisted of
197 young people (50% girls; M age = 12.54 years (SD = 0.58). 17% of the pupils were eligible
for free school meals. 91% of them reported English as their first language. These figures are
slightly higher than national statistics (UK Statistics Authority 2018). 3% of the students
received special educational needs support, which is 8% below the national average. The sam-
ple from School 2 comprised of 312 adolescents (53% girls; M age = 12.91 (SD = 0.89). 10% of
the students were eligible for free school meals, which is 4% below the national average (UK
Statistics Authority 2018). Consistent with the national average, 82% of them reported English
as their first language. Percentage of pupils who received special educational needs support
(20%) was higher than the national average (10%). Pupils from School 2 were older (p < .001)
and reported more social anxiety symptoms (p < .01) than those from School 1 (See S2 Table).

Measures

Social anxiety symptoms. The Liebowitz Social Anxiety Scale for Children and Adoles-
cents, self-report version (LSAS-CA-SR) is a measure of social anxiety symptoms in young
people aged 7-18 years [30]. This scale assesses fear and avoidance in 24 social and perfor-
mance situations, with a 0-3 rating (‘none’, ‘mild’, ‘moderate’ and ‘severe’). The total score is
obtained by adding up the 48 items (range: 0-144). It demonstrates acceptable reliability (e.g.
internal consistency reported between .95 -.97) and validity [22]. The self-report version of the
scale was used in the present study [31]. The internal consistency of this scale in this sample
was o, = .96.

Depression symptoms. The Short Mood and Feelings Questionnaire (SMFQ) is a
13-item self-report questionnaire assessing different aspects of depressive symptoms in young
people aged 6-17 years [32]. Each item on the scale ranges from 0 (not true) to 2 (true). The
total score is derived by summing the ratings for each item. Psychometric properties has been
shown to be acceptable (e.g. internal consistency: .88 -.89) [33]. The internal consistency of
this scale in this sample was o = .91.

Concentration in class. Concentration in class was assessed with a single item self-report
scale [24] on which the young person indicates, on a 0-100 scale, how well they have been able
to concentrate on what the teacher is saying and what they have been learning in class in the
preceding week (with 0 indicating ‘not at all able to concentrate’ and 100 ‘totally able to
concentrate’).

Educational achievement. School 1 and 2 used slightly different metrics for quantifying
participants’ educational achievement. School 1 provided us with students’ teacher-assessed
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average grade across subjects in December 2017 and their teacher-assessed average grade
across subjects in December 2018. School 2 provided us with a single ‘difference score’, quanti-
tying the difference between students’ teacher-predicted grades across subjects in September
2017 and their teacher-assessed average grade across subjects in July 2018. In order to examine
the data from the two schools together, a difference score was calculated to measure educa-
tional achievement in School 1 as well as School 2, equal to: average grade in 2018 —average
grade in 2017. Difference scores for each school were standardized before then aggregating
into one ‘educational achievement’ variable.

Data analysis

Analyses were undertaken in R [34]. All variables were checked for missingness. At item level,
mean imputation was used where less than 5% of items were missing for a questionnaire. At
variable level, data were missing for 12 participants on the LSAS-CA-SR, 57 participants on
the SMFQ, 50 participants on the concentration measure, and 19 for educational achievement.
To examine whether baseline variables (gender, LSAS-CA-SR, SMFQ, or concentration) were
associated with missingness of the educational achievement variable, logistic regressions were
conducted with these variables entered as predictors of educational achievement variable miss-
ingness. None emerged as a significant predictor. Furthermore, Little’s MCAR test was not sig-
nificant (p > .05), indicating data was missing completely at random. For the mediation
analysis, missing data at variable level was managed with a model estimation method (see
below), for other analyses pairwise deletion was used.

Means and standard deviations of the main variables and correlations amongst them were
examined for the group as a whole and separately for girls and boys. Fisher’s r-to-z tests were
used to determine whether the magnitude of the association between variables differed
between genders. Path analysis was undertaken with the lavaan’ [35] package in R, to examine
the study’s central research question of whether the association between social anxiety and
educational achievement is mediated by concentration in class. In the language of path analy-
sis, mediation corresponds to an indirect effect of an independent variable (social anxiety
symptom score) on a dependent variable (educational achievement) that passes through one
or more mediator variables (concentration measure) [36, 37]. The indirect effect is calculated
by multiplying the paths that constitute the effect. Missing data were handled using full infor-
mation maximum likelihood (FIML) estimation, which adjusts the likelihood function so that
each case contributes information on the variables that are observed. Bootstrapping with 1000
replications was applied to derive more accurate standard errors and bias-corrected confi-
dence intervals were computed. All variables were standardized prior to analysis.

Results
Descriptive statistics

Descriptive statistics (means, standard deviations, and correlations) of the whole sample for
the main variables are presented in Table 1.

Descriptive statistics for the sample split by gender are shown in Table 2. As can be seen,
girls endorsed more social anxiety and depression symptoms compared to boys, consistent
with epidemiological data [38]. Self-reported concentration did not differ by gender, however
girls showed greater improvements in educational achievement over time compared to boys
(mean of standardized attainment metric for girls compared to boys: 0.13 vs. -0.15). Despite
the group differences, the pattern of associations amongst the main variables was similar
between genders. Fisher’s r-to-z transformation to compare correlations between genders indi-
cated no significant differences between any pair of correlations (p > .05 for all comparisons).
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Table 1. Descriptive statistics and Pearson’s correlations of main study variables #.

Depression symptoms Concentration Educational achievement Mean (SD)
Social anxiety symptoms 0.60%** -0.39*** 0.05 40.11 (28.37)
Depression symptoms -0.47%%* -0.01 6.83 (6.33)
Concentration 0.18*** 68.22 (24.83)

Notes

¥ Unstandardized means and standard deviations are presented for social anxiety symptoms, concentration, and depression symptoms. Mean and standard deviation are
not provided for Attainment because these scores were standardized to combine the difference scores for the two schools

*p<.05*p<.01

¥ p < .001.

https://doi.org/10.1371/journal.pone.0249952.t001

Due to the gender differences observed on three of the four main variables, but the patterns of
association not differing, gender was included as a covariate in the path analysis.

Mediation model

We tested a mediation model (see Fig 1) in which baseline social anxiety symptoms were
examined as a predictor of educational achievement. Concentration was included as a media-
tor of the association. Baseline depression symptoms and gender were included as covariates.
As can be seen in Fig 1, baseline social anxiety symptoms did not predict educational
achievement directly (b = 0.08 [95% CI: -0.04, 0.21], SE = 0.06, p > .05) nor was the total effect
significant (b = 0.04 [95% CI: -0.18, 0.17], SE = 0.06, p > .05). However, social anxiety symp-
toms were associated with concentration in the classroom (b = -0.17 [95% CI: -0.29, -0.07],
SE =0.05, p < .01), with greater social anxiety associated with poorer concentration. Further-
more, concentration was associated with educational achievement (b = 0.23 [95% CI: 0.11,
0.35], SE = 0.06, p < .001), by which better concentration was linked to better achievement. As
such, there was a significant indirect effect of social anxiety symptoms on educational achieve-
ment one year later, through concentration in the classroom (b = -0.04 [95% CI: -0.08, -0.02],
SE =0.02, p < .01). Higher baseline social anxiety symptoms were linked to poorer concentra-
tion in class which in turn was associated with lower educational achievement 9-12 months
later.

Table 2. Descriptive statistics and Pearson’s correlations of main study variables split by gender (correlation coefficients for females [N = 274] presented above the
diagonal, for males [N = 235] below) .

Social anxiety Depression Concentration Educational Females Mean Males Mean t-test
symptoms symptoms achievement (SD) (SD)

Social anxiety 1 0.60*** -0.44** -0.03 45.01 (30.81) 3432 (23.99) | #(495) = 4.26
symptoms e
Depression symptoms 0.56** 1 -0.48%** -0.08 8.39 (7.01) 5.08 (4.93) t(450) = 5.76
Concentration -0.29%** -0.47%%* 1 0.23*** 66.47 (25.49) 70.18 (23.97) | t(457)=-1.60
Educational 0.10 -0.01 0.15* 1 0.13 (1.00) -0.15 (0.98) 1(488) = 3.10
achievement **
Notes

¥ Unstandardized means and standard deviations are presented for social anxiety symptoms, concentration, and depression symptoms, standardized means and
standard deviations are provided for Attainment

*p<.05

*p<.01

i p <.001.

https://doi.org/10.1371/journal.pone.0249952.t1002
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Concentration

@JW Wﬁ)***

Social anxiety | o _»| FEducational
symptoms 0.08 (0.06) achievement

Fig 1. Mediation model testing the direct effect of social anxiety on educational achievement and the indirect
effect via concentration (depression symptoms and gender were included as covariates for the dependent variable
but are not shown here for ease of interpretation). Values presented are standardized path coefficients, values
presented in parentheses are standard errors. ** p < .01; *** p < .001.

https://doi.org/10.1371/journal.pone.0249952.g001

The covariate depression symptoms was not found to have a significant direct association
with educational achievement (b = 0.02, SE = 0.07 [95% CI: -0.11, 0.14], p > .05), but it was sig-
nificantly associated with concentration (b = -0.38 [95% CI: -0.49, -0.26], SE = 0.06, p < .001).
Gender showed a direct association with educational achievement (b = -0.34 [95% CI: -0.53,
-0.12], SE = 0.10, p < .01), with girls showing better educational achievement than boys,
but gender was not associated with concentration (b = -0.09, SE = 0.09 [95% CI: -0.26, 0.08],

p > .05).

As a follow-up analysis to examine the possibility of school-level differences in the findings,
the mediation model was rerun with school included as a covariate, in addition to depression
symptoms and gender. The findings were unchanged, and school was not associated with con-
centration (b =-0.06, SE = 0.09 [95% CI: -0.24, 0.10], p > .05) or educational achievement
(b=0.10, SE=0.11 [95% CI: -0.10, 0.31], p > .05).

Discussion

Educational achievement in the adolescent years is a key predictor of a range of life outcomes
[2]. However, adolescence is also the time when social anxiety typically first occurs, and the
present study aimed to examine the hypothesis that social anxiety symptoms interfere with
learning abilities leading to reduced educational achievement. Although social anxiety symp-
toms was not found to have a direct effect on later educational achievement, in line with the
hypothesis, an indirect association was observed via reduced concentration in the classroom.

The finding that social anxiety symptoms are positively associated with concentration is
consistent with existing theories on the role of self-focused attention in social anxiety [39-41].
It is possible that when adolescents feel socially anxious, their attention shifts towards internal
information, such as negative thoughts (e.g. “I will blush when I have to answer a question”)
and anxious feelings (e.g. hot cheeks) [42], with less attention directed towards classroom
activities [23]. This in turn may limit adolescents’ ability to make the most of these learning
opportunities, which then affects their educational achievement. The suggestion is consistent
with the proposal of Derakshan and Eysenck [43] that anxiety has adverse effects on cognitive
performance due to increased attention given over to task-irrelevant stimuli (such as negative
cognitions and anxious feelings).

Current findings indicate some specificity in the indirect association between social anxiety
symptoms and educational achievement. Although depression has been shown to be associated
with social anxiety [44], attention difficulties [45], and educational achievement [10], it was
observed that the indirect association between social anxiety symptoms and educational
achievement via concentration was significant when controlling for baseline depression symp-
toms. This speaks against the idea that depression symptoms may account for the association,
and instead supports the proposal that social anxiety is a particular vulnerability factor for
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poorer school achievement in adolescents. Future studies could examine whether the effect is
linked to anxiety in general, or specific to social anxiety.

We did not find evidence of a direct or total effect of social anxiety symptoms on educa-
tional achievement, which tallies with the findings of Scanlon and colleagues [18] in their simi-
lar study. Whilst it is now widely accepted that the lack of a direct or total effect is not
inconsistent with the presence of an indirect effect [36, 37, 46, 47], it would be interesting to
consider the factors underlying the observation, such as subgroup effects, in future studies.

Possible gender differences across key study variables were examined. The gender differ-
ences observed in three of the four variables were in line with previous research in terms of:
higher emotional symptoms in females compared to males [48] and better educational
achievement on average in girls than boys [49]. Furthermore, the absence of a gender differ-
ence in levels of concentration is also consistent with empirical findings (e.g. [50]). However,
differences were not found in the pattern of associations amongst these variables, suggesting
that the relationships operate in a similar manner amongst girls and boys.

The current study has strengths. Methodological strengths include the use of a prospective
study design, statistical control for baseline educational achievement and depressive symptoms
in the mediation model, and the use of objective educational achievement measures. However,
several limitations in this study should be considered. The main limitation is the lack of con-
trol for additional factors that may explain the variances of educational achievement, such as
peer support, parental educational level, and previous diagnoses of anxiety and/or depressive
disorders [4-6]. The use of a single-item measure for classroom concentration is prone to ran-
dom measurement error and may underestimate associations, and it will be important that
future studies address this limitation. Furthermore, the measures of social anxiety symptoms
and concentration were administered at the same time point and so we cannot draw conclu-
sions about the temporal precedence of these variables. A further limitation is that the assess-
ments were conducted at different points of the academic year in two different schools.
Theoretically it is possible that the strength of association between variables may vary over the
academic year due to external factors, such as academic demand and the time lag between
symptoms measured and examinations. However, the similar pattern of associations that was
observed in the two schools speaks against this concern.

The current findings point to a number of avenues for future research. Taking our findings
together with those from the cross-sectional study of Scanlon, Del Toro [18], who observed an
indirect association between social anxiety symptoms and science achievement via reduced
social engagement, it seems likely that multiple indirect pathways may operate between social
anxiety and educational achievement. Future studies measuring more than one putative medi-
ator will be valuable to tease apart the interrelationships amongst these variables. Related to
this, it may be that factors such as concentration and social engagement are not only affected
by social anxiety, but also contribute to increased social anxiety in the classroom, creating a
vicious cycle. For example, difficulty concentrating and learning in class may exacerbate fears
about getting an answer wrong and making a fool of oneself. Examining this in studies with
multiple waves of measurement could be informative. In addition, concentration and atten-
tional processes are maturing during adolescence [51, 52] and social anxiety typically shows
age-related increases during this time [53] and therefore it is possible that the associations
amongst social anxiety symptoms, concentration, and educational achievement may vary
across this developmental period. Furthermore, the determinants of educational achievement
may vary across childhood and adolescence. It may be that the relative contribution of social
anxiety is greater in adolescence than earlier in life, whilst systemic factors such as parenting
style [54, 55] may play a greater role earlier in childhood. Future studies with larger sample
sizes and a wider age range could examine these possibilities.
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The study findings have implications for education and clinical practices. In schools, an
increased awareness of the impact of social anxiety on learning and concentration should be
encouraged amongst teachers. With regards to clinical practice, current results suggest psycho-
logical interventions for adolescent social anxiety may have the potential to improve educa-
tional outcomes of affected individuals. There is evidence that adolescents experience
reductions in social anxiety and improved concentration after receiving a course of CT-SAD-A
[24]. These changes may have a beneficial effect on academic achievement. Further research is
needed to examine whether CT-SAD-A leads to an improvement of educational achievement
in adolescents.

Conclusions

Academic success paves the way for success in many areas of life [2], and it is the adolescent
years when critical examinations are undertaken. Understanding risk factors for reduced edu-
cational achievement is therefore an important endeavour. The present study demonstrated
that social anxiety symptoms reduce adolescents’ ability to concentrate in class which, in turn,
impacts on their educational achievement over time, over and above baseline educational
achievement and depression symptoms. Findings point to the fundamentally social nature of
school learning environments, the challenges socially anxious adolescents will face trying to
learn in school, and the need for education providers and clinicians to consider the effect of
social anxiety symptoms on concentration and learning.
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