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Abstract
This study investigated whether positive feedback from same-age peers can modify self-relevant cognitive
processes of high socially anxious youth in a positive direction. Thirty-three high socially anxious and 32
non-socially anxious undergraduate students (17–22 years) gave an impromptu speech and received either
positive or neutral feedback post-speech. Anticipatory processing (AP) was rated prior to the speech via
self-report. One week later participants returned to the laboratory and completed questionnaires assessing
post-event processing (PEP) thoughts related to the impromptu speech and AP about a future speech. For
high socially anxious youth receiving positive feedback, AP about their speech performance significantly
improved over time. In addition, high socially anxious participants who received positive feedback
reported a higher frequency of positive PEP thoughts about their speech in the intervening week.
These improvements did not occur in the neutral peer feedback condition. Non-socially anxious participants’
AP improved in both feedback conditions, whereas their frequency of PEP was unaffected by feedback. These
findings suggest that, in high socially anxious youth, positive feedback from same-age peers can modify self-
relevant cognitive processes in a positive direction. We discuss how methodological improvements could
more thoroughly investigate the potential of positive peer feedback for changing cognitions.
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Social anxiety disorder (SAD) is a serious, chronic, and debilitating condition (American Psychiatric
Association, 2013; Leigh & Clark, 2018). It is defined by a marked and persistent fear of negative
evaluation by others and avoidance of social situations (American Psychiatric Association, 2013).
SAD is the most frequent anxiety disorder with a lifetime prevalence of approximately between
6 and 12% (Knappe, Sasagawa, & Creswell, 2015). Its personal, societal, and economic costs are high,
and it is associated with increased risk for later depressive and substance use disorders, see Spence and
Rapee (2016) for a review. SAD typically has its onset in early-to-mid adolescence; however, it is
difficult to treat effectively in youth, with markedly lower remission rates for cognitive-behavioural
therapy (CBT) than other anxiety disorders (Hudson et al., 2015) and therapy is often difficult to
access. Moreover, subthreshold social anxiety symptoms are highly prevalent in adolescents and
young adults that together with other factors (e.g., social functioning) place them at risk for developing
SAD (Knappe et al., 2015; Spence & Rapee, 2016). Interventions to help reduce social anxiety symp-
toms in individuals at-risk for developing SAD might benefit from targeting and emphasising cogni-
tions related to the self, particularly positive self-cognitions (Gregory & Peters, 2017; Thurston,
Goldin, Heimberg, & Gross, 2017). In this context, the current study investigates whether self-relevant
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cognitions in a sample of high socially anxious adolescents and young adults1 (aged 17–22 years) can
be directly targeted and modified in a positive direction through the provision of positive feedback
from same-age peers.

Self-Relevant Cognitive Processes and Social Anxiety

Research in both adult and adolescent populations indicates that individuals with high levels of social
anxiety are caught in a cycle of negative self-relevant cognitive processes related to a social event
(Leigh & Clark, 2018; Norton & Abbott, 2016). The prominent cognitive-behavioural models of
SAD (Leigh & Clark, 2018; Rapee & Heimberg, 1997) identify self-relevant cognitive processes occur-
ring before, during, and after a socially threatening situation as crucial to both the generation, and
maintenance, of social anxiety. Before a social event, a socially anxious individual will engage in antici-
patory processing (AP), expecting and predicting negative outcomes, such as poor social performance
and social rejection (e.g., I think that new people I meet will think I am boring). During a social event,
the individual will focus on his or her own negative feelings, bodily state information, and thoughts.
After the social event, the individual will engage in post-event processing (PEP), described as a post-
mortem of the event. The individual reviews the event in detail, and, as generated during self-focused
attention, negative thoughts and feelings predominate (e.g., I must have looked stupid). PEP can
continue for days and weeks after the event and feeds into AP for future social situations. These
self-relevant cognitive processes are theorised to exacerbate each other and therefore do not operate
in isolation (Norton & Abbott, 2016).

Recent review papers (Leigh & Clark, 2018; Norton & Abbott, 2016; Spence & Rapee, 2016)
describe correlational evidence consistent with the theoretical models that anticipatory and PEP main-
tain social anxiety symptoms during social events. Specifically, cross-sectional research shows that,
compared with their non-socially anxious peers, youth with high levels of social anxiety show more
negative AP before, and greater negative PEP after a social event (Leigh & Clark, 2018; Spence &
Rapee, 2016). In one longitudinal study of 9–21 year-olds, negative PEP predicted an increase in
behavioural avoidance over time, over and above the contribution of social anxiety (Miers, Blöte,
Heyne, & Westenberg, 2014). In a second longitudinal study, Blöte, Miers, Van den Bos, and
Westenberg (2019) showed that shyness, measured at ages 9–16 years, was found to predict social anx-
iety symptoms 3–5 years later (after accounting for initial social anxiety levels) and this shyness-social
anxiety link was mediated by negative self-relevant AP before a speech task (Blöte et al., 2019). Shy
participants who had relatively negative perceptions of their own behaviour and performance during
the speech at the start of the study were more likely to develop heightened social anxiety later. Stronger
tests of maintenance come from experimental studies in (undergraduate) student samples, where
experimentally heightened AP was shown to lead to higher levels of self-reported anxiety symptoms,
see Norton and Abbott (2016) for a review. In a similar vein, PEP has been shown to maintain social
anxiety via its sustaining influence on negative self-views in young adults (Norton & Abbott, 2016).

Positive Self-Relevant Cognitive Processes and Positive Peer Feedback

There is growing evidence that intervention techniques might benefit from a stronger focus on enhan-
cing positive affect and cognitions not only in the social anxiety (Asbrand et al., 2019; Goldin et al.,
2013; Thurston et al., 2017) but also in the depression literature (e.g., Becker et al., 2019). Increasing
positive self-thoughts are said to go a step further than only reducing negative self-thoughts, as such a
reduction does not bring about a motivation to act and interact with the social world (Thurston et al.,
2017). The suggestion is that positive self-views such as (they think I gave a good speech) would
motivate a person to seek out new social experiences that are rewarding and generate positive affect.

1Henceforth, and in the interests of being concise we use the collective noun ‘youth’ to refer to our sample of adolescents
and young adults.
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This view is supported by research showing that there are two different and independent biobeha-
vioural systems, an avoidance system to prevent exposure to danger and an approach system to
guide individuals towards potentially rewarding situations and that these systems are associated
with distinct cognitive and affective processes (Kashdan, Weeks, & Savostyanova, 2011). A review
of positive psychological functioning in socially anxious individuals implies that a greater activation
of the avoidant versus approach system is linked to dampened positive experiences (Kashdan et al.,
2011). One way to address the under-activated approach system could lie in a greater focus on positive
self-views. Positive self-thoughts are hypothesised to increase approach behaviour and motivation to
engage with the social world (Thurston et al., 2017), hereby potentially activating the approach system
and increasing the opportunity for reward. In this way, enhancing positive thinking should yield ben-
efits that are otherwise out-of-reach when only negative thoughts are targeted.

A focus on enhancing the positivity of self-relevant cognitive processes is supported by research in
adults showing that individual CBT for SAD increases positive self-views independently of decreases
in negative self-views (Goldin et al., 2013). In addition, a study of early adolescents diagnosed with
SAD showed an increase in positive PEP thoughts but not a decrease in negative PEP after standard
group CBT versus a waitlist control group (Asbrand et al., 2019). Moreover, research in adult (Goldin
et al., 2013; Thurston et al., 2017) and adolescent (Hogendoorn et al., 2014) samples indicates that
increased positive (but not decreased negative) self-views are the mechanism driving the effect of
CBT on (social) anxiety symptom reduction.

The aforementioned findings raise the question: if positive self-cognitions are an important mech-
anism, how then can these positive self-relevant cognitions be increased in high socially anxious
youth? Current interventions such as cognitive-bias modification (CBM) largely focus on modifying
negative cognitions to be less negative but do not explicitly target positive cognitions (Goldin et al.,
2013; Reyes, Boulton, Han, Torok, & Wong, 2020; Thurston et al., 2017). Positive and negative cogni-
tions (e.g., automatic thoughts and interpretation bias) are shown to be relatively independent (e.g.,
the correlation between positive and negative automatic thoughts was −.38; Hogendoorn et al.,
2010), and positive thoughts are shown to predict anxiety related to a speech performance independ-
ently of negative thoughts (Diaz, Glass, Arnkoff, & Tanofsky-Kraff, 2001). This suggests that modify-
ing a cognition to be less negative is not the same as modifying a cognition to be more positive. In the
current study, we test an approach that directly targets the positive self-cognitions with the aim of
increasing the positivity of high socially anxious youth’s thinking.

This approach includes the social context within a brief intervention, specifically the use of same-
age peers. Changes in the social environment during the second decade of life mean that same-age
peers become highly motivationally salient (Steinberg & Morris, 2001). With this changing social
landscape comes a heightened sensitivity to both the positive and negative aspects of peer interactions
(Kilford, Garrett, & Blakemore, 2016). Peer interactions have intensified emotional salience, can be
very rewarding, and provide unique opportunities for social learning (Haller, Kadosh, Scerif, & Lau,
2015; Leigh & Clark, 2018). Healthy young adults integrate positive, desirable social feedback from
peers into their self-concept in a way that reinforces a positive self-image, and this feedback processing
is associated with reward-related neural activity (Korn, Prehn, Park, Walter, & Heekeren, 2012).

The potential for self-relevant cognitions of socially anxious individuals to be modified in a positive
direction, via positive social feedback from same-age peers, is supported by a study in which partici-
pants’ state self-esteem was found to be strongly contingent on social approval feedback from same-
age peers (Reijntjes et al., 2011). In that study, early adolescents took part in a rigged online computer
contest. They were told that they would be competing with four same-gender, same-age contestants
from different schools; these contestants were fictitious. Furthermore, they were told that their per-
sonal profiles would be evaluated by 16 same-age peer judges. Participants were randomised to receive
either approving, positive peer feedback or disapproving, negative feedback. Self-reported state self-
esteem was assessed pre- and post-feedback. Findings showed that participants with elevated social
anxiety experienced significant increases in state self-esteem following positive social feedback.
Moreover, research indicates that adolescents with a tendency to experience anxiety have a heightened
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sensitivity to rewarding experiences with peers (Rosen et al., 2019). These studies are in accordance
with the suggestion that socially anxious individuals’ self-esteem is strongly contingent on other peo-
ple’s approval (Zou & Abbott, 2012) and points to potential beneficial effects of positive peer evalu-
ation for socially anxious youth.

The Present Study

The primary goal of this study was to test whether self-relevant cognitive processes in socially anxious
youth can be modified in a positive direction, using positive peer feedback to directly target cognitions.
In addition, we also tested the influence of positive peer feedback on self-relevant cognitions in a non-
anxious group, as a comparison. Our youth sample is relevant because (1) during adolescence and
young adulthood severe social anxiety symptoms manifest, placing up to a fifth of youth at-risk for
developing SAD and (2) youth are susceptible to positive peer evaluations and these evaluations
could, therefore, have a prominent influence on cognitive processes.

We investigated the influence of positive peer feedback on two different self-relevant cognitive pro-
cesses: AP and PEP. Participants engaged in an impromptu speech task after which they received peer
feedback. Prior to the speech task participants’ performance expectations (i.e., AP) were assessed. One
week following the task participants returned for a second session during which their thoughts about
the speech during the previous week (i.e., PEP) were assessed as well as their performance expectations
about a hypothetical future speech. Anticipatory cognitions relate to how well people think they will
perform compared with age peers, scaled from performing less well (lower score) to performing
(higher score). Modification of anticipatory cognition in a positive direction would entail an increase
in AP score. As regards PEP, this cognition separately assesses the frequency of positive and negative
thoughts about the speech; therefore, positive modification of this cognitive process would be evident
in more frequent positive thoughts.

We chose to compare positive peer feedback to neutral feedback to have a stringent comparison as
a control condition. We did not use negative feedback because abundant evidence has shown the det-
rimental effects of negative feedback (Koban et al., 2017; Reijntjes et al., 2011); hence, differences in
self-cognitions between a positive and a negative condition cannot be unequivocally attributed to
improvements as a result of positive feedback. Our goal was to create a neutral, or valence-free control
condition. This is similar to control conditions used in CBM intervention studies (Reyes et al., 2020).

We hypothesised that positive versus neutral peer feedback would have a positive influence on high
socially anxious youth, such that they would show more positive AP about the second (hypothetical)
speech (hypothesis 1), and a higher frequency of positive PEP (hypothesis 2). In addition, in the con-
text of the standard focus on modifying negative thinking processes, we also explored whether positive
peer feedback would result in a lower frequency of negative PEP. As regards non-socially anxious
youth, we did not make a specific prediction about the differential effect of feedback on self-relevant
cognitions due to equivocal evidence. Drawing from the Zou and Abbott (2012) study, we would
expect no difference between self-relevant cognitions in the positive and neutral condition.
However, research also suggests that non-anxious individuals have a positively biased social learning
about the self (Koban et al., 2017) suggesting that their self-relevant cognitions should benefit from
positive peer feedback. Hence, the non-anxious group is not a standard ‘control’ group in the sense
that intervention effects can be ruled out.

Prior to testing our main hypotheses and as would be expected from previous research (Leigh &
Clark, 2018; Miers, Blöte, Bokhorst, & Westenberg, 2009), we checked that, pre-feedback, high socially
anxious youth have significantly less positive AP about the speech task as compared with non-socially
anxious youth. In addition, we verified that the impromptu speech task elicits heightened anxiety rela-
tive to the baseline and that high socially anxious report significantly higher state anxiety compared
with their non-anxious counterparts (Anderson & Hope, 2009). Finally, given recent evidence for
the Bivalent Fear of Evaluation model (Weeks & Howell, 2012) that describes how (some) socially anx-
ious people fear positive (FPE) as well as negative evaluation, and its potential to obstruct the positive
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peer feedback effects, we controlled for FPE levels when testing the effect of positive versus neutral
feedback on self-relevant cognitive processes.

Method

Participants

High socially anxious and non-anxious undergraduate students were recruited through an online uni-
versity participant recruitment system, posters hung up around university buildings, and short presen-
tations during first-year psychology lectures. Potential participants could respond to the
advertisements about a study about ‘The science of online friendship’2 and sign up to the study
through the university participation system. To ensure that persons with high levels of social anxiety
would participate we also used advertisements that invited persons who are shy or who find it easier to
chat with others online. Sixty-five first-year students (Mage = 19.42 years, SDage = 1.66; 85% female)
participated for course credit. 47.7% of participants reported their origin as Dutch, 24.6% as
non-Dutch European (the majority of which German), and the remaining 27.7% as other origins.
In terms of the home situation, 46.2% of participants reported living with their biological mother
and father and 53.8% had a different living situation. As both Dutch and non-Dutch students were
invited to take part, the participants could choose using English or Dutch. 49.2% chose the English
language, and 50.8% chose Dutch. On the validated measure of social anxiety, the Social Anxiety
Scale for Adolescents (SAS-A; La Greca & Lopez, 1998), the high socially anxious group had a
significantly higher social anxiety score (M = 55.06, SD = 8.92) than the non-socially anxious group
(M = 36.47, SD = 5.80), t(63) =−9.93, p < .001). The minimum score in the high anxious group was
45; this is above the recommended cut-off score of 44 ( Olivares et al., 2002). The mean social anxiety
scores per group are similar to previous studies with community youth samples (e.g., Miers et al.,
2009). The anxiety groups did not differ on mean age, gender, language, nor home situation distribu-
tion (all ps > .185).

Four participants did not attend the second session. There was no difference on social anxiety level
between those who attended both sessions (M = 46.15, SD = 11.59) compared with those who attended
the first session only (M = 42.25, SD = 19.05; t(63) =−0.63, p = .533). The study was approved by the
University’s Psychology Department Ethical Committee. All participants provided written informed
consent at the start of session one.

Materials

Social anxiety
The Social Anxiety Scale for Adolescents (La Greca & Lopez, 1998) and its Dutch translation provided
the measure of social anxiety. This 22-item instrument contains 18 descriptive self-statements about
social anxiety symptoms (e.g., ‘I worry about what others think of me’ and ‘I get nervous when I meet
new people’) and four filler items. Respondents are asked to rate each item according to the degree to
which the item ‘is true for you’ (1 = not at all and 5 = all the time). The total score ranges between 18
and 90. The SAS-A has good psychometric properties including in young adult samples (Blöte et al.,
2019; Miers, Sumter, Clark, & Leigh, 2020). Internal consistency as measured by Cronbach’s α in the
present study was good for both English, α = .95 (n = 32) and Dutch α = .91 (n = 33) participants.

Anticipatory processing
To measure participants’ AP before the impromptu speech and in a hypothetical future speech, we
used the Expected Performance measure (Spence, Donovan, & Brechman-Toussaint, 1999) and its
Dutch translation (Blöte et al., 2019; Miers et al., 2014). This 5-item questionnaire measures

2Participants gave a brief ‘getting to know me’ speech about themselves that is designed to reflect conversational speeches
people have when first meeting someone to see if there is a match and a potential for friendship.
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participants’ social self-cognitions in relation to giving a speech and their own performance, and fear
about the upcoming speech. The latter item was not included in the calculation of the subscale score
because it assesses state anxiety and not anticipated performance. An example item is ‘Compared to
other people your age, how well do you think you are going to do with this speech?’ and ‘How good do
you think the judges watching your speech online will think you are at giving a speech?’. The items are
rated on a 5-point scale (1 = lowest, 5 = highest performance expectation). Internal consistencies for
AP-before and AP-future were acceptable in both English, α = .78 (n = 32) and α = .80 (n = 29), and
Dutch α = .71 (n = 31) and α = .78 (n = 31), respectively.

Post-event processing
Positive and negative PEP was measured with the Thoughts Questionnaire (TQ) and its Dutch trans-
lation (Miers et al., 2014). The questionnaire includes 14 items measuring negative thoughts (e.g., I
must have looked stupid) and 9 items measuring positive thoughts (e.g., I came across as self-assured),
and 1 neutral item. Two items per valence were added to assess thoughts about the feedback received
post-speech, increasing the total number of items to 28. These four items do not refer to thoughts
about the self and are, therefore, not included in the positive and negative subscales. The items are
answered on a 5-point scale (1 = never to 5 = very Often) according to how often the participant
had the thought in the week after the impromptu speech. One participant did not complete the
PEP questionnaire. The internal consistency of the negative PEP subscale was α = .92 in both
English (n = 29) and Dutch (n = 31) participants, as was the positive PEP subscale α = .93 (English,
n = 29) and α = .90 (Dutch, n = 31).

Feedback manipulation check
Positivity of received feedback was rated by participants on a single-item measure with the question
‘What do you think of the judges’ feedback?’ on a 10 cm visual analogue scale (VAS) ranging from
not at all positive (0) to very positive (100).

State anxiety
To assess self-reported state anxiety, a VAS (Bond, Shine, & Bruce, 1995) was used at several moments
during session one. Participants rated their state anxiety level by answering the question ‘How do you
feel right now?’ at different moments on a line of 100 mm, ranging from not at all nervous (0) to very
nervous (100). This functions as a proxy for state anxiety. Bond et al. (1995) validated this measure-
ment tool: it highly correlates with the State version of the State-Trait Anxiety Inventory (i.e., STAI-S).
Participants were instructed to mark their nervousness at five moments during the session: at baseline
(VAS#1), anticipatory nervousness rated after receiving speech instructions (VAS#2), nervousness dur-
ing the speech (VAS#3), nervousness immediately after the speech (VAS#4), and nervousness after
receiving feedback (VAS#5).

Fear of positive evaluation
Participants’ fear of positive evaluation was assessed with the Fear of Positive Evaluation Scale (FPES;
Weeks, Heimberg, & Rodebaugh, 2008). This questionnaire includes 10 statements reflecting feelings
of uneasiness associated with being evaluated favourably and in public. Example items are ‘I am
uncomfortable exhibiting my talents to others, even if I think my talents will impress them’ and
‘I generally feel uncomfortable when people give me compliments’. Statements are responded to on
a 10-point scale according to the degree of agreement (0 = not at all true and 9 = very true). Two
reverse worded items to detect response bias are excluded from the total score. The total score, there-
fore, ranges between 0 and 72. The FPES has demonstrated good psychometric properties (Weeks
et al., 2008), and in the current study, the α was .83 for both English (n = 32) and Dutch (n = 33)
participants.
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Procedure

Overview
Participants were told that the study was about the mechanisms behind online friendship building.
The experiment consisted of two sessions both of which took place in the same university laboratory.
During session one, the participants gave an impromptu speech of 3 min and received standardised
positive or neutral feedback following the speech. The second session took place 1 week after the
first session, to allow sufficient time for PEP (Edwards, Rapee, & Franklin, 2003). The experiment
was performed in a room that could be viewed from the outside through a one-way mirror.
Instructions were provided by the experimenter via an intercom, or where appropriate in the proced-
ure, face-to-face. Figure 1 depicts a flowchart of the study sessions and assessments.

Feedback
Participants were randomly assigned to either the positive or neutral feedback condition.
Supplementary Table 1 shows baseline characteristics of participants in each condition. Positive and
neutral feedback sentences were generated by a team of researchers and assessed in a pilot study in
which undergraduate students (n = 55) rated several sentences on two aspects: valence and applicabil-
ity to speech context. From these results, the positive and neutral feedback sentence sets were created.
The feedback consisted of a total of eight sentences (four from each peer actor) that evaluated the par-
ticipant in terms of the quality of the speech and the overall impression given by the person. For
example, in the positive condition, a sentence about the speech was ‘I think it was a good speech’
and a sentence about the person was ‘You come across as someone I could be friends with’. An
example of a neutral sentence about the speech is ‘Your speech was as good as others I’ve seen’
and about the person is ‘I think your hobbies are important to you’. To make the overall valence
of the received feedback more realistic and appropriate within each feedback condition of eight sen-
tences, two were of the opposite valence. Thus, in the positive condition, two sentences were neutral,
one about the speech and one about the person and vice-versa in the neutral condition, two sentences
were positive (one about speech and one about person).

Session one
After entrance to the lab, participants were asked to complete a number of instruments including the
SAS-A and demographic questions on a laptop. Next, VAS#1 was collected. Participants then sat at a
small table in front of a PC screen. Next, two short films (each approximately 1 min) were shown of a
boy and a girl who were said to be earlier participants of the study (here termed ‘peer actors’). In the
films, the boy (‘Lucas’) and the girl (‘Sara’), in this fixed order, gave an informal speech in which they
spoke about themselves and their hobbies. After watching the videos, the participants were told that
they have to give a speech lasting 3 min in which they introduce themselves and talk about two of their
hobbies. Participants were told that the purpose of this ‘getting to know me’ speech was to allow the
previous participants (Lucas and Sara) to decide if they would like to start an online friendship. We
chose the subject’s personal life and hobbies as the speech topic since in this way, there would be no
between-subject differences in familiarity or knowledge concerning the topic.

Participants were told that they would be filmed and that the peer actors would be watching them
via an online Skype connection while they were giving their speech. Furthermore, they were informed
that after their speech, the peer actors would evaluate their speech and them as a person, so that
mechanisms behind online friendship building could be studied. The participants were informed
that this feedback would be given via Skype-chat. Before the experimenter walked into the room to
set up the camera, the participant was asked to fill in the AP-before and VAS#2 was assessed. After
the experimenter set up the camera on its tripod, the participant received 3 min to prepare the speech
and 3 min to perform the speech. During the preparation and speech phases, the participants were
stood on a small, circular mat in front of the camera. Immediately after the speech participants
first rated their state anxiety (VAS#4) and then their anxiety during the speech (VAS#3). After the
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speech, the participant received standardised feedback (positive or neutral) via Skype-chat, and rated
their state anxiety (VAS#5) and positivity of the received feedback. The order of who gave the feedback
first (i.e., Lucas or Sara) was randomised, as was the order of the sentences for each peer actor. At the
end of the first session, the participant was told that in the next session, there would be an opportunity
to chat with Lucas or Sara.

Session two
Aweek later the participant returned to the laboratory for the second session. First, the participant was
asked to complete a few questionnaires, the TQ, and the AP-future, before they had the opportunity to
chat with Lucas or Sara. After filling in these questionnaires, the participant was debriefed regarding
the study goals and the deceptiveness of the feedback. During the debriefing, the experimenters gauged
the degree of participant belief whether Lucas and Sara were real previous participants who gave real
and valid feedback, and this was coded into the variable ‘belief’ (0 = showed belief and 1 = expressed
doubt). Participants who did not return for session 2 were debriefed via e-mail.

Data Analyses

Preliminary analyses
First, we conducted a manipulation check to test whether the positive feedback was rated by partici-
pants as more positive than the neutral feedback using an independent t-test. We also checked that the
neutral feedback was not rated negatively, that is, that the neutral feedback was rated above 50 on the
0–100 VAS scale. Second, we checked that the impromptu speech task elicited increases in self-
reported nervousness relative to baseline levels and conducted a between (social anxiety group) by
within (time, five levels) mixed analysis of variance (ANOVA) on state nervousness. Third, we com-
pared pre-feedback AP levels in anxiety groups with an independent t-test; AP-before was the depend-
ent variable and social anxiety group the independent variable.

Main analyses
To test the first hypothesis (positive versus neutral peer feedback would have a positive influence on
high socially anxious individuals, such that they would show more positive AP about the second
(hypothetical) speech), we conducted a mixed between by within ANOVA, with time (before; future)
as the within-subjects factor, feedback condition (positive and neutral) as the between subjects factor,
and high socially anxious participants’ AP-scores as the dependent variables. To test the second
hypothesis (positive versus neutral peer feedback would have a positive influence on high socially anx-
ious individuals, such that they would report a higher frequency of positive PEP), we conducted a
multivariate ANOVA (MANOVA) with condition (positive; neutral) as the between subjects factor,
and positive and negative thoughts as the dependent variables. These analyses were performed

Figure 1. Flowchart of experimental intervention. Abbreviations: AP = anticipatory processing; PEP = post-event processing; VAS:
visual analogue scale.

200 Anne C. Miers

https://doi.org/10.1017/bec.2021.8 Published online by Cambridge University Press

https://doi.org/10.1017/bec.2021.8


separately for the non-socially anxious group3. The sample size per anxiety group was sufficient to
detect a between-within interaction with an effect size of partial η2 = .25, α = .05, power = 0.80.
Achieved power to detect MANOVA effects were 0.69 for each anxiety group, medium effect size,
α = .05.

In the analyses for hypotheses 1 and 2, we added the variables FPE and belief in the cover story as
covariates. When there were no significant main or interaction effects of the covariates, indicating that
FPE, or belief did not influence the self-relevant cognitive process, analyses were repeated without the
covariates and these findings are reported unless otherwise stated. Of the 248 total data points on the
four dependent variables, four data points were missing (0.016%), and these were missing completely
at random (Little MCAR’s test χ2 (6) = 7.993, p = .239) Before performing the main analyses, antici-
patory and PEP were checked for normality assumptions for all group combinations. No outliers
(scores greater than three standard deviations from the mean) were detected. Inspection of histograms
and distribution tests indicated that the variables had distributions that approximated normality.

Results

Preliminary Analyses

First, an independent t-test showed that participants in the positive feedback condition rated the feed-
back as significantly more positive (M = 86.97, SD = 10.35) than participants in the neutral condition
(M = 72.59, SD = 14.32), t(63) = 4.65, p < .001, Cohen’s d = 1.15. The same feedback difference was
apparent in the high (Mpositive = 86.75, SD = 11.18; Mneutral = 72.62, SD = 13.87; t(31) = 3.23, p = .003,
Cohen’s d = 1.13) and non-anxious (Mpositive = 87.31, SD = 9.36; Mneutral = 72.58, SD = 15.00;
t(29.83) = 3.42, p = .002, Cohen’s d = 1.17) groups separately. The mean ratings of the neutral feedback
indicate that it is not mistaken as negative feedback.

Second, as shown in Supplementary Figure 1, the procedure elicited a pattern of state anxiety com-
monly found in studies with impromptu speech tasks. A significant multivariate main effect for time
was found, F(4, 59) = 67.56, p < .001, partial η2 = .824, indicating that state anxiety levels significantly
changed over the course of session 1. In addition, the main anxiety group effect was significant F(1,
62) = 17.41, p < .001, partial η2 = .22, indicating that, collapsed over all five anxiety measurements, high
socially anxious participants reported significantly higher state anxiety than non-anxious participants.
The interaction between time and anxiety group was not significant (F(4, 59) = 1.52, p = .208).
Pairwise comparisons collapsed across anxiety groups showed that baseline anxiety was significantly
lower (at p < .001) than all other VAS moments except post-feedback. Further, state anxiety levels
at anticipation and during speech were significantly higher (at p < .001) than state anxiety levels
post-speech and post-feedback. Finally, post-speech anxiety was significantly higher than anxiety
post-feedback ( p < .001).

Third, high socially anxious participants reported more negative AP pre-feedback as compared
with non-socially anxious participants (Mhigh = 2.70, SD high = 0.55; Mnon = 3.09, SDnon = 0.55; t(61)
= 2.82, p = .006, Cohen’s d = 0.70). Whilst non-anxious participants expected to do at least as well
as other people their own age in their impromptu speech, high anxious participants expected to
give a poorer performance than other people their own age.

Main Analyses: Positive Feedback Effects on Self-Relevant Cognitive Processes

The analyses testing the first hypothesis (positive versus neutral peer feedback would have a positive
influence on high socially anxious youth, such that they would show more positive AP about the

3We chose to perform separate analyses for the high and non-anxious group because we were primarily interested in the
feedback effect on high socially anxious adolescents.

4Mauchly’s test of sphericity was violated, W = 0.59(9), p < .001. The Greenhouse–Geiser correction test of within-subjects
effect for time was significant, F(3.11, 192.55) = 59.18, p < .001, partial η2 = .49.
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second (hypothetical) speech) showed a main effect of time F(1, 27) = 5.18, p = .031, partial η2 = .16,
indicating that, collapsed across conditions, AP significantly increased from session 1 to session
2. Although the time × condition effect was nonsignificant, F(1, 27), = 1.51, p = .230, the effect size
was medium, partial η2 = .05, 95% CI .000–.261, suggesting that an effect is present but is not detected
(type II error). We, therefore, conducted follow-up repeated measures ANOVAs per condition
(with Bonferroni correction, α = .025), with time (before, after) as the within-subjects factor5. The
results of these analyses are displayed in Figure 2. In line with expectations, high socially anxious par-
ticipants who received positive peer feedback showed a significant increase in their AP over time
(MAP-before = 2.78, SDAP-before = 0.56; MAP-after = 3.13, SDAP-after = 0.63, F(1, 16) = 6.19, p = .024, partial
η2 = .28). In contrast, high socially anxious participants who received neutral feedback did not show
an improvement over time nor did their expected performance ratings worsen (MAP-before = 2.58,
SDAP-before = 0.59; MAP-after = 2.69, SDAP-after = 0.70, F(1, 11) = 0.66, p = .435).

The analyses among the non-socially anxious group testing the first hypothesis showed a main
effect of time F(1, 28) = 34.33, p < .001, partial η2 = .55, indicating that, collapsed across conditions,
AP significantly increased from session 1 to session 2. Although the time × condition effect was non-
significant, F(1, 28), = 1.75, p = .197, the effect size was medium, partial η2 = .06, 95% CI .000–.266.
As with the high anxious group analyses, we therefore conducted follow-up repeated measures
ANOVAs per condition, with time (before, after) as the within-subjects factor and Bonferroni
corrected (α = .025). The results of these analyses are displayed in Figure 2. Non-socially anxious par-
ticipants showed a significant increase in their AP over time in both the positive (MAP-before = 3.10,
SDAP-before = 0.62; MAP-after = 3.54, SDAP-after = 0.60, F(1, 12) = 34.13, p < .001, partial η2 = .74) and
neutral feedback (MAP-before = 3.03, SDAP-before = 0.49; MAP-after = 3.31, SDAP-after = 0.38, F(1, 16) = 9.50,
p = .007, partial η2 = .37).

Results of the analysis testing the second hypothesis (positive versus neutral peer feedback would
have a positive influence on high socially anxious youth, such that they would report a higher
frequency of positive PEP) are displayed in Figure 3. The multivariate main effect of condition was
borderline significant F(2, 25) = 3.52, p = .045, partial η2 = .226. The follow-up univariate ANOVAs,
controlling for belief and FPES, showed that high socially anxious participants in the positive feedback
condition reported a significantly higher frequency of positive thoughts than high socially anxious
participants in the neutral condition (Mpositive = 2.16, SDpositive = 0.60; Mneutral = 1.68, SDneutral = 0.52,
F(1, 26) = 6.37, p = .018, partial η2 = .20). There was no difference between high socially anxious parti-
cipants receiving positive or neutral feedback in the frequency of negative thoughts (Mpositive = 2.34,
SDpositive = 0.83; Mneutral = 2.32, SDneutral = 0.94, F(1, 26) = 0.003, p = .959).

The MANOVA in non-socially anxious participants showed a significant multivariate effect of con-
dition, F(2, 26) = 3.78, p = .036, partial η2 = .23; however, follow-up ANOVAs per condition were non-
significant for both positive (F(1, 27) = 3.68, p = .066) and negative (F(1, 27) = 3.48, p = .073) PEP.7

Discussion

The current study reported on a brief experimental intervention that employed positive feedback from
peers about a speech task with the aim to directly modify two types of self-relevant cognitive processes
typical of youth with high social anxiety: AP and PEP. We found that positive peer feedback significantly
improved AP about a second (hypothetical) speech task in high socially anxious youth; neutral peer feed-
back did not change the level of AP. In addition, youth with high social anxiety who received positive
feedback reported a greater frequency of positive PEP thoughts in the week post-speech, but they did not
report a lower frequency of negative thoughts, as compared with youth who had received neutral

5See also https://statistics.laerd.com/spss-tutorials/mixed-anova-using-spss-statistics.php for comment on following up
interaction terms.

6The covariate belief showed a significant multivariate effect (F(2, 25) = 5.55, p = .010, partial η2 = .31), as did FPES (F(2,
25) = 8.36, p = .002, partial η2 = .40). Hence, the results reported use estimated marginal means.

7Hypotheses 1 and 2 were tested for females only. The same pattern of results was found, with similar effect sizes.
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feedback. Non-socially anxious youth’s AP increased in both feedback conditions; their PEP was
unaffected by the feedback manipulation. As predicted, high socially anxious youth reported significantly
more negative AP before the impromptu speech task as compared with non-socially anxious youth.

The positive influence of the positive peer feedback on self-relevant cognitive processes is in line with
the study by Reijntjes et al. (2011). Their study included a younger sample, aged between 10 and 13
years, and measured the effect of positive peer approval within a computerised game on changes in
state self-esteem before and after peer approval or disapproval. Reijntjes et al. (2011) reported a signifi-
cant increase in state self-esteem in high socially anxious participants. Hence, as in the current study,
socially anxious participants were responsive to peer approval, here in the form of positive feedback
about a speech task. The current study extends the effect of positive peer evaluations not only to the
theoretically pertinent cognitive processes specifically relevant to the self but also in terms of a main-
tained effect over the course of a week, not just an immediate improvement following peer approval.

The finding that in the positive compared with neutral peer feedback condition socially anxious youth
had significantly more frequent positive thoughts about their speech is not entirely consistent with a study
by Zou and Abbott (2012). In that study, differences between receiving a moderate versus a high score as
feedback on an interaction task were found, but in a negative direction. That is, high socially anxious
young people in the moderate condition reported significantly worse self-appraisal of their performance
and higher negative rumination thoughts (PEP) immediately after receiving feedback. Positive rumination
did not differ between the feedback groups. Stated differently, high socially anxious participants in the
high score condition had better performance appraisal and fewer negative thoughts than participants
in the moderate condition. Nevertheless, and taking the null finding for positive rumination into account,
the feedback effects in the Zou and Abbott (2012) study are weighed more to the detrimental effects of

Figure 2. Speech AP by session and feedback condition, presented for high and non-socially anxious groups separately.
Abbreviations: AP-b = anticipatory processing before; AP-f = anticipatory processing future speech. Note: For both anxiety groups,
mean level of AP reported before the impromptu speech (AP-b) does not differ by condition ( ps > .290).

Figure 3. Positive and negative PEP by feedback condition, presented separately for high and non-socially anxious groups.
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moderate feedback as opposed to the beneficial effects of positive peer feedback. The divergent results
could be explained by differences in feedback form and content (written vs. numeric in the Zou and
Abbott (2012) study) or the source of feedback (same-aged peers vs. experimenter).

Negative PEP did not reduce nor worsen as a result of positive nor neutral feedback. Previous stud-
ies have shown reductions in negative self-views in adult samples (Goldin et al., 2013; Thurston et al.,
2017), following 12 weeks of CBT. This implies that considerably more time might be required to
adjust negative cognitive processes than the very brief 1-week intervention presented here.
Nevertheless, in a recent study with SAD youth aged 9–13 years, negative PEP did not reduce follow-
ing 12 weeks of CBT, whereas positive PEP increased (Asbrand et al., 2019). It is possible that the self-
related negative thoughts experienced by socially anxious youth following a social-evaluative situation,
that is, PEP, are much less amenable to modification.

Finally, and consistent with a large body of research, we found that youth with high levels of social
anxiety expect to perform worse than their age peers on a speech task; their AP is significantly more
negative than the AP that non-socially anxious youth engage in (Leigh & Clark, 2018; Miers et al.,
2009). As shown in Supplementary Figure 1, this difference in expected performance was accompanied
by a significant difference in self-reported anticipatory nervousness. Hence, in line with theoretical
models of social anxiety, the prospect of an upcoming social-evaluative situation elicits negative AP
and anxious feelings in individuals with social anxiety. These cognitions and emotions are experienced
to a greater extent than in individuals with lower social anxiety.

Taking the potentially beneficial effects on self-relevant AP and PEP together, it appears that
socially anxious youth can learn from the positive feedback delivered by same-age peers and help
them to think in a way that their less anxious peers do. For example, socially anxious youth’s scores
on AP translate to an improvement from ‘doing worse than others’ pre-feedback to ‘doing about the
same as others’, 1 week post-feedback (Figure 2). This post-feedback level is the same as the non-
socially anxious group prior to feedback. In a similar vein, the frequency of positive PEP in high
socially anxious youth receiving positive feedback (M = 2.16) was as at least as frequent as in their non-
anxious counterparts who received neutral feedback (M = 2.09). Such adjustments towards positive,
and potentially more confident thoughts, whilst small in absolute terms, are interesting in the light
of recent research highlighting the importance of enhancing positive self-views in therapeutic inter-
ventions for social anxiety (Goldin et al., 2013; Thurston et al., 2017).

The current study’s focus on enhancing positive cognitions is in line with other recent intervention
approaches that focus on positive dimensions, such as positivity-approach training for depressive
symptoms (Becker et al., 2019) and Positive Affect Treatment (PAT) for depression and anxiety
(Craske, Meuret, Ritz, Treanor, & Dour, 2016). If, as suggested by Thurston et al. (2017), enhancement
of positive self-thoughts would bring about behavioural engagement, activating the approach system
(Kashdan et al., 2011) this could yield further benefits such as a reinforcement of positive responses in
a young person’s daily life and, in turn decreases social anxiety symptoms (Thurston et al., 2017).
A next study using our approach could include the effects of positive peer feedback on more distal and
consequential constructs such as self-esteem, social anxiety symptoms, and social approach behaviour.

Overall, the findings within the non-anxious group suggest that the feedback manipulation does
not differentially influence their self-relevant cognitive processes. Regardless of feedback type, their
AP increased from the first to second session and the frequency of positive and negative PEP did
not differ between positive and neutral feedback conditions. The latter finding is in line with Zou
and Abbott (2012) in which neither PEP nor performance self-appraisal measured up to 10 min
post conversation improved in the positive versus moderate feedback condition. Whilst the finding
concerning AP may be seen as contrary to that study, it does concur with research showing positively
biased social learning in non-socially anxious individuals (Koban et al., 2017). The positive feedback
likely served to reinforce the inherently positive self-views documented in healthy young adults
(Rodman, Powers, & Somerville, 2017). It can be speculated that the same occurred in the neutral con-
dition but to a lesser extent via a focus on the few positive statements within the neutral feedback.
Indeed, that the effect size for positive feedback (.74) was twice as large as for neutral feedback
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(.37), would seem to support this interpretation. Future research is required to replicate these effects
and better understand why in non-socially anxious youth social learning from positive feedback seems
not to extend to how they think about a social event after it has happened.

The current study has limitations. First, the analysis for the second hypothesis was underpowered;
replication in a sufficiently powered study is, therefore, required using a screening procedure to select
anxiety groups. Second, the sample consisted of young people with high levels of self-reported social
anxiety and although the mean score was above the clinical cut-off on the anxiety scale, we cannot
assume that the same positive feedback effects would be found in a group with a diagnosis of SAD.
Third, the vast majority of the sample was female, and hence, we do not know the extent to which
the positive feedback effects generalise to males. Given that available research does not show gender dif-
ferences of positive feedback from peers on self-esteem (Reijntjes et al., 2011) and social learning
(Koban et al., 2017) we would expect generalisation. Nonetheless, future studies should endeavour to
recruit sufficient numbers of males and females to address this. Fourth, the design did not include a
second social situation, such as a speech task or a social interaction. A future test of positive feedback
could include a second speech task, post-feedback, to show that the influence transfers to an actual
(rather than hypothetical) social situation. When faced with a second, anxiety-provoking speech task,
negative self-views and beliefs may play a stronger role in the cognitive processes than when imagining
the situation, thereby overriding potential positive feedback effects. Alternatively, as a result of habitu-
ation, a second speech task might not be as anxiety provoking as the first whereby the individual has the
greater cognitive capacity to integrate the received positive feedback within their self-relevant cognitions.
Moreover, within such a design additional cognitive and emotion variables could be included, such as
the third self-relevant cognition featured in the cognitive models, self-focused attention, and self-
reported state anticipatory anxiety to include a temporal match to the AP assessment. This would
not only allow the investigation of improvements in self-relevant cognitive processes and state anxiety
from one speech to another but also enable the investigation of the relations between cognitive processes
and state anxiety, hereby providing a stronger test of the cognitive models. Related to this, the feedback
effects were limited to self-report variables: future studies should include objective assessments of, for
example, speech performance, by unknown peers to investigate potential behavioural improvements.

Future studies employing this brief intervention could also be improved by adding an assessment of
positive feedback influence at a time longer than the 1-week interval studied here. This would show
whether the temporal stability of positive feedback effects is maintained beyond this period of time.
In addition, the measure of PEP was taken at only one time point, preventing the analysis of changes
in this self-relevant cognition. Taking into account research showing fluctuations in the frequency of
positive and negative PEP in the days following a social-evaluative task (Asbrand et al., 2019), we rec-
ommend assessing PEP thoughts on a daily basis, for example with Experience Sampling
Methodology. Such an approach could be particularly useful for investigating the States-of-Mind
ratio (SOM; Schwartz, 1997). According to the SOM model, psychological wellbeing is determined
by a balance between positive and negative thoughts, rather than the absolute number of these
thoughts (Schwartz, 1997). It would be interesting for future research to test whether positive peer
feedback alters high socially anxious youth’s SOM ratio such that it falls within an optimal range.
Finally, improvements to this brief intervention should also focus on enhancing the believability
that the received feedback was from same-age peers. Given that some participants expressed doubt
about feedback validity, we cannot completely rule out an interpretation that receiving positive com-
ments themselves improved self-cognitions, regardless of from whom the feedback was received. To be
more confident about interpreting the results as showing the effect of feedback from peers specifically,
the effect of receiving positive feedback from for example teachers versus same-age peers could be
compared. Future studies could also use qualitative interviews with participants or funnel debriefing
to probe their perception of the cover story and peer feedback and their ideas for making these meth-
odological aspects more realistic, applicable, and believable.

In sum, the current study shows that positive peer feedback can be used to directly adjust self-
relevant cognitive processes in high socially anxious youth in a positive direction. Whilst recognising
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the need for replication in a larger, fully powered sample, with anxiety group selection using pre-
screening, these promising findings suggest that social approval from same-age peers may be a poten-
tial candidate for bringing about cognitive change. Provision of positive feedback in daily life could for
example be provided through a mobile application that responds to a person’s feelings about a social
situation. In educational settings, attention could be given to ensuring that after a certain social activ-
ity, such as a presentation in the classroom, positive feedback from peers is included as well as from
educational instructors. Future studies using this brief intervention are required to refine the proced-
ure, investigate additional outcome measures, and examine its potential as a supplementary add-on
intervention technique for socially anxious youth.

Supplementary material. The supplementary material for this article can be found at https://doi.org/10.1017/bec.2021.8.
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