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ABSTRACT
Introduction: Adolescence is a critical period for the development of several emotional disorders, including body dysmorphic

disorder (BDD), social anxiety disorder (SAD) and depression. It has been suggested that this may be partly due to develop-

mental changes in self‐referential processing, including self‐focused attention (SFA). However, to date little is known about

normative changes in self‐focused attention across adolescence. This study investigated age‐related effects on SFA during

adolescence, and its relationship with symptoms of BDD, SAD and depression.

Methods: A sample of 638 adolescents aged 11–18 years (53% male) were recruited through government‐funded secondary

school students in the United Kingdom and completed validated self‐reported measures of SFA, BDD, SAD and depression.

Results: Age was positively associated with SFA, and with symptoms of BDD, SAD and depression. The associations of age with

SFA, SAD and depression were, on average, greater in females, although this age by sex interaction effect only reached

statistical significance for BDD symptoms. SFA fully mediated the effect of age on SAD symptoms, and partially mediated age

effects on symptoms of BDD and depression.

Conclusions: The current findings indicate that self‐focused attention increases during adolescence. Moreover, findings pro-

vide support for the notion that increased self‐focused attention may partly account for the rise in symptoms of BDD, SAD and

depression during this developmental period. Future research should seek to establish the direction of effects between self‐
focused attention and symptoms using longitudinal designs.

1 | Introduction

Emotional disorders, encompassing anxiety‐related and
depressive disorders, are common, chronic and disabling, and
therefore a major public health concern (Arias et al. 2022).
Social anxiety disorder (SAD), body dysmorphic disorder (BDD)
and depression are three examples of emotional disorders,
which commonly co‐occur, typically emerge during adolescence

(Rapee et al. 2019), and are consistently shown to be more
common in females than males (Racine et al. 2021). Among
adolescents in the general population, the estimated prevalence
is 1.9% for BDD (Krebs et al. 2025), 2.6% for SAD (Aune
et al. 2022) and 8% for depression (Shorey et al. 2022). Onset of
these emotional disorders in youth predicts a range of negative
outcomes including lower life satisfaction, elevated risk of
attempted suicide, and physical health sequela (Albertini and
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Phillips 1999; Balázs et al. 2013; Beesdo‐Baum et al. 2012; Chen
et al. 2006; Copeland et al. 2021; Phillips et al. 2006). Under-
standing mechanisms underlying BDD, SAD and depression in
adolescence is crucial to address these mental health needs
early in life and to prevent the continuation of difficulties and
compounding effects into adulthood.

It is unclear why SAD, BDD and depression typically develop
during adolescence and have a female preponderance. Most
likely these effects are due to a complex combination of bio-
logical, social, and psychological processes (Rapee et al. 2019).
An important factor is likely to be that adolescence is a critical
period for developing one's sense of self, and several self‐
referential cognitive processes undergo substantial change
during this developmental period. Self‐referential cognitive
processes can be defined as “relating information, often from
the external world, to the self” (Nejad et al. 2013). This defi-
nition may include processes such as self‐judgement, rumi-
nation, and self‐focused attention. Research commonly shows
that heightened negative self‐judgement, a type of self‐
referential process, increases during adolescence (McArthur
et al. 2019; Van der Cruijsen et al. 2018). Furthermore, ex-
perimental methods have shown age‐related effects on self‐
referential processing, whereby negative self‐judgments
increase substantially across adolescence up to the age of
19 years, before decreasing in early adulthood (Moses‐Payne
et al. 2022). There is also evidence demonstrating that infor-
mation relating to the self, regardless of its valence, is re-
membered better during adolescence (Beesdo et al. 2009;
Beesdo‐Baum and Knappe 2012; Caouette and Guyer 2014;
Elkind and Bowen 1979; Rankin et al. 2004; Somerville
et al. 2013), and this effect has been shown to be stronger in
adolescent females than males (Lewinsohn et al. 1998; Rankin
et al. 2004; Rosenberg and Simmons 1975).

Self‐focused attention is one form of self‐referential cognition
that involves focusing on internal thoughts, feelings, beliefs and
physical states. Self‐focused attention is often differentiated into
two subtypes including private and public self‐focused attention
(Takishima‐Lacasa et al. 2014). Takishima‐Lacasa et al. (2014)
define public self‐focused attention as “attention to public aspects
of the self, such as appearance and manners,” and private self‐
focused attention as “attention directed to covert or personal
aspects of the self, such as feelings and beliefs.” Cognitive
behavioral models propose that self‐focused attention plays a
critical role in the maintenance of social anxiety disorder (Clark
and Wells 1995) and body dysmorphic disorder (Veale 2004), as
SFA amplifies self‐focused attention and perceived social and
physical evaluation. This is supported by empirical studies
demonstrating SAD to be associated with SFA in adolescent
(Andrews et al. 1993; Garber et al. 1993; Lewinsohn et al. 1997;
Leigh et al. 2021) and adult populations (Spurr and Stopa 2002;
Veale et al. 2016), although there is not yet evidence to support
the relationship between BDD and self‐focused attention specif-
ically. Although not directly included in the cognitive beha-
vioural model for depression (Beck 2002), there is evidence in
adult populations to suggest an association between SFA
and depression (Mor and Winquist 2002). Depression is
often experienced with self‐critical and ruminative thinking
(Lyubomirsky and Nolen‐Hoeksema 1995; Nolen‐Hoeksema and
Morrow 1991; 1993), which is associated with self‐focused

attention. Despite SFA being implicated in these adolescent‐
onset disorders, there is a limited evidence base investigating the
age effects of self‐focused attention during the adolescent period.
However, some evidence suggests higher rates of SFA in ado-
lescent girls compared with adolescent boys (Rankin et al. 2004),
which aligns with findings of higher rates of depression and
anxiety disorders in females (Racine et al. 2021).

In summary, despite the onset of BDD, SAD and depression
typically being during adolescence, there is limited under-
standing of developmental processes that may contribute to the
emergence and maintenance of these disorders. Existing evi-
dence indicates that certain self‐referential processes change
during adolescence, but little is known about age effects on SFA
during this developmental phase, and the relationship of SFA
with BDD, SAD and depression. This study aimed to investigate
the age‐related changes in SFA across adolescence, and its
relationship with symptoms of social anxiety, body dysmorphic
disorder and depression. Based on existing research, we ex-
pected that SFA would be positively associated with age, and
that this effect would be greater in females compared with
males. We further hypothesised that age would be positively
associated with symptoms of BDD, SAD and depression, and
that these effects would be greater amongst females compared
with males. Lastly, we expected that SFA would partially
mediate the association between age and symptoms of BDD,
SAD and depression. Data for sex, rather than gender will be
used in the analyses as it is more directly relevant to the con-
structs examined in this study.

2 | Materials and Methods

2.1 | Participants and Design

This study used a cross‐sectional survey‐based design among a
community‐based adolescent sample. Participants were 769
adolescents recruited through two government‐funded second-
ary schools in the United Kingdom in 2024. Although the def-
inition of “adolescence” is disputed in the literature, the World
Health Organisation (WHO) defines adolescence as occurring
between ages 10 and 19 (Singh et al. 2019). This study collected
data from pupils aged between 11 and 18 years old, as this
aligns with the UK secondary school education system from
which participants were recruited.

These schools included a grammar school in a rural part of
Southwest England and a large comprehensive secondary
school in South‐West London. According to Ofsted 2022−2023
data (Department for Education 2023), the grammar school had
just over 1000 students enrolled (45.2% female), of whom 6% did
not speak English as their first language and 6.9% were eligible
for free school meals. The comprehensive school in London had
approximately 1400 students enrolled (40.4% female), of whom
25.3% did not speak English as their first language and 7.6%
were eligible for free school meals. The two schools were
approached and invited to support the study because the re-
searchers had pre‐existing links with the schools.

Across the two schools, approximately 1438 young people aged
11–18 years old were invited to take part. Of these, 769 young
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people participated (37% female), giving a response rate of
approximately 53%. Of those who started the survey, 17% had
their data excluded either due to missing data (n= 101) or
because they failed the attention check question, as described
below (n= 30). The final sample therefore consisted of 638
adolescents.

2.2 | Measures

Core demographic information, including age, sex, gender, and
ethnicity, were collected as part of the survey, along with sev-
eral validated measures described below. Sex was assessed by
asking participants their sex as registered at birth. Gender was
assessed by asking participants with what gender they most
identified with. A question was included mid‐way through the
questionnaire asking participants to select “5,” to ensure they
were reading the questions carefully and not randomly selecting
options (i.e. an attention check). The survey was delivered
online via Qualtrics.

2.2.1 | The Revised Child Anxiety and Depression Scale
(RCADS)

The RCADS (Chorpita et al. 2000) is a 47‐item self‐report
measure assessing symptoms of several anxiety disorders and
depression in young people aged 8 to 18 years. Subscales of
interest for this study included depression (10 items) and social
anxiety (9 items). Each item is scored on a 0 to 3 Likert scale,
yielding a total score ranging from 0 to 30 for depression and 0
to 27 for social anxiety. The clinical threshold is a t‐score of 70
and above (Chorpita et al. 2015). The RCADS has been shown
to have good internal consistency in clinical (Chorpita
et al. 2005) and nonclinical samples (Donnelly et al. 2019), and
favourable convergent validity (Bouvard et al. 2015; Donnelly
et al. 2019; Esbjørn et al. 2012). Test‐retest reliability has been
shown to be good (Chorpita et al. 2000) and factor analysis has
provided support for the 6‐factor structure (Chorpita
et al. 2005). In the current study sample, Cronbach's alpha was
0.88 for both the depression and social anxiety subscales, indi-
cating excellent internal consistency.

2.2.2 | The Body Image Questionnaire‐Child and
Adolescent Version (BIQ‐C)

The BIQ‐C (Veale 2009) is a 9‐item self‐report measure of BDD
symptoms. The questionnaire begins with a screening question
asking about areas of appearance concern, followed by 9 items
assessing preoccupation, appearance‐related repetitive beha-
viours, distress and impairment associated with appearance
concerns. Each item is scored on a 0 to 8 Likert scale, giving a
total score ranging from 0 to 72. A total raw score of 40 and
above indicates clinically significant symptoms (Blacker
et al. Early View). In the current study, to ensure that the
measure captured BDD symptoms and not eating disorder
psychopathology (Sturmey 2020), participants were told to
report on any appearance concerns except for worries about
overall body weight. The BIQ‐C has been found to have a two‐

factor structure in adolescents, and good convergent and
divergent validity (Schneider et al. 2018; Blacker et al. Early
View) and has demonstrated excellent internal consistency for
use with 12–18‐year‐olds (Cronbach's α= 0.88; Schneider
et al. 2018). The adult version of the measure, the BIQ, has been
found to have good test‐retest reliability and convergent validity
with other measures of symptom severity and body image
quality of life (Veale et al. 2012; Veale et al. 2014). Internal
consistency in the current study sample was excellent
(Cronbach's a= 0.87).

2.2.3 | The Revised Self‐Consciousness Scale for
Children (R‐SCS‐C)

The R‐SCS‐C is a 29‐item scale, with factor analysis supporting a
3‐factor division (Takishima‐Lacasa et al. 2014). The items
divided into the three subscales measure private self‐focused
attention (11 items, e.g. ‘I notice my inner feelings a lot,’ public
self‐focused attention (11 items, e.g. ‘I spend a lot of time on my
looks’), and social anxiety (7 items, e.g. ‘large groups make me
nervous’). Each item is measured on a 5‐point Likert scale, giving
total scores ranging from 29 to 145. For private and public sub-
scales, total scores range from 11 to 55, and for the social anxiety
subscale, total scores range from 7 to 25. The questionnaire
demonstrates acceptable internal consistency, convergent and
divergent validity, and test–retest reliability over 2 weeks
(correlation r= 0.76: Takishima‐Lacasa et al. 2014). Internal
consistency in the current study sample for the R‐SCS‐C mea-
sure, excluding the social anxiety subscale, was excellent
(Cronbach's a= 0.89). Internal consistency for the private sub-
scale (Cronbach's a = 0.84), and public subscale (Cronbach's
a = 0.94) were also excellent.

2.3 | Procedure

Students aged 16 and over were deemed competent to give
consent. Students under 16 were recruited through an opt‐out
parental consent process and young person assent. A parental
opt‐out consent process was used to ensure a representative
sample with minimal selection bias, given evidence that
parental opt‐in consent is likely to increase systematic bias
against certain demographic groups (Anderman et al. 1995;
Mobility, Social 2014; Tigges 2003).

In the current study, the opt‐out parental consent process was
as follows. Parents of students under 16 were sent an email with
information about the study and a 2‐week window to opt‐out.
The email included an opt‐out form, with details of the re-
searcher's contact information and instructions on how they
may opt‐out. In total, 31 parents opted their child out of the
research. The school was made aware of students whose parents
had opted‐out, and they were not asked to participate in the
study. Where parents did not opt‐out, and parental consent was
assumed, students under 16 were asked to give assent before
proceeding to answer the online questionnaire.

Before young people were invited to take part in the study,
teachers were asked to briefly introduce the survey, and sub-
sequently provide a link to the online questionnaires.
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Participants were provided with a broad description of the
study, omitting specific study hypotheses, to minimise demand
effects. Students were given the option to complete the online
survey either during form tutor sessions or during PSHE les-
sons. Participants were provided with full information about the
study and were asked to consent or assent to take part. All
participants were provided with a written debrief explaining the
purpose of the study after completing the survey. Participants
were also given the option to enter a prize draw for a chance to
win one of five £30 shopping vouchers.

The survey used was designed to collect data for this study only.
All participant data were anonymised.

The study was approved by the ANONYMISED Ethics Com-
mittee (reference: ANONYMISED).

2.4 | Power Calculation

Since no comparable studies could be identified with data to
estimate an expected effect size, we powered the study to detect
an effect size of 0.3, striking a balance between being conserv-
ative but also clinically meaningful. A minimum sample size of
126 participants was identified a priori using G*Power 3.1
software (Faul et al. 2009) to yield 80% power to detect an effect
size of d= 0.3 in the multiple linear regression model with three
predictors, at an alpha level of 0.05.

Additionally, using structural equation modelling, with a sim-
ple mediation model including three indicators, and to detect a
medium effect size with 80% power, a minimum sample size of
360 participants was identified to detect complete mediation
and a minimum of 450 participants was identified to detect
partial mediation (Sim et al. 2022).

2.5 | Statistical Analyses

A statistical analysis plan was pre‐registered on the Open Sci-
ence Framework before starting the analysis (https://osf.io/
xfgny).

Data was excluded listwise if participants failed the attention
check question, as described above. Total scores for the revised
self‐consciousness scale‐child version (R‐SCS‐C) were calcu-
lated excluding the social anxiety subscale, to avoid measure-
ment overlap with the RCADS social anxiety subscale. For each
questionnaire, missing items were imputed using mean sub-
stitution if at least 80% of items within the scale had been
completed.

To test the effect of age on SFA, a linear regression model was
conducted. An interaction term of sex x age was introduced to
examine the moderating effect of sex on the relationship
between age and self‐focused attention. Further, a series of
linear regression models were used to test the effect of age on
symptoms of BDD, SAD and depression. The moderating effect
of sex on the relationship of age with BDD, SAD and depression
was assessed by including a sex x age interaction term in three

additional linear regression models. Finally, three mediation
models were run to test the potential mediating role of self‐
focused attention in the association of age with BDD, SAD and
depression symptoms. Mediation analysis was performed using
structural equation modelling and bootstrapping. All analyses
were completed using R Statistical Software (v4.3.2; R Core
Team 2021). Linear regression models were run in Base‐R.
Packages “lavaan” (Rosseel 2012) and “mediation” (Tingley
et al. 2014) were installed for mediation analyses.

3 | Results

3.1 | Study Characteristics

A total of 769 participants opened the survey. Of these, 133
participants (5.8%) had missing data or incorrectly answered the
attention check question and were removed from the data set.
Of those with missing data, 30 had completed demographic
information; these individuals did not differ statistically with
respect to age, sex, nor ethnicity compared to the sample
included in the main analyses (see Table S1).

After missing data were removed, the sample consisted of a
total of 638 participants, with a mean age of M= 15.2 (SD = 2.2,
range 11–18 years). The majority of the sample were male (53%)
and White British (71%). Table 1 summarises the sample
characteristics. Table 2 shows Pearson correlation coefficients
indicating the strength of association between key variables.

3.2 | Effect of Age on Self‐Focused Attention

A linear regression analysis was conducted to examine whether
age was associated with self‐focused attention. The model was
statistically significant, F(1, 502) = 26.29, p< 0.001, explaining
4.79% of the variance in self‐focused attention scores. A sig-
nificant positive association was found between age and self‐
focused attention, (B= 1.45, t(502) = 5.13, p< 0.001). For every
1‐year increase in age, the average self‐focused attention score
increased by 1.45 points.

A multiple linear regression model was performed to examine
the moderating effect of sex on the relationship between age
and self‐focused attention. The overall model was statistically
significant, F(3, 476) = 22.89, p< 0.001, explaining 12.61% of the
variance in self‐focused attention scores. However, the inter-
action effect between age and sex (B= 0.74, p= 0.185) was not
significant (see Figure 1). The model examining the moderating
effect of sex on the relationship between age and private self‐
focused attention was not statistically significant, while for
public self‐focused attention the model was statistically signif-
icant, F(3, 476) = 38.74, p< 0.001, explaining 19.62% of the
variance in the public self‐focused attention subscale. The
interaction effect between age and sex for both private and
public self‐focused attention subscales were not significant. See
Table S2.

As shown in Figure 1, females tended to report higher levels of
self‐focused attention than males at all ages. To test the effect of
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sex on self‐focused attention, an additional linear regression
model was run, which showed a significant main effect of sex,
with higher self‐focused attention scores in females compared
with males (B= 7.86, t(478) = 6.18, p=< 0.001).

3.3 | Effect of Age on Symptoms of BDD, Social
Anxiety and Depression

The relationship between age and BDD, social anxiety and
depressive symptoms, was examined using a series of linear
regression models.

As shown in Table 3, age was significantly associated with BDD,
social anxiety, and depression symptoms.

The moderating effect of sex on the relationship of age with
BDD, SAD and depression was assessed using multiple linear
regression models. A summary of the results can be found in
Table 4. The age x sex interaction for BDD was significant
(B= 1.82, t(509) = 3.98, p=< 0.001). This interaction effect is
shown in Figure 2, whereby the strength of association of age
with BDD symptoms is greater among females than males. The
age x sex interactions for SAD and depression were not statis-
tically significant (p> 0.05).

TABLE 1 | Participant characteristics.

Demographic characteristics Full sample Females Males

Age, M (SD) 15.20 (2.22) 15.17 (2.21) 15.15 (2.22)

Sex, n (%)

Female 269 (42) 269 0

Male 339 (53) 0 339

Missing 30 (5)

Ethnicity, n (%)

Asian or Asian British 59 (9) 23 (38.98) 34 (57.63)

Black, Black British, Caribbean or African 9 (1) 5 (55.56) 4 (44.44)

Mixed or multiple ethnic group 39 (6) 8 (20.51) 30 (76.92)

Other ethnic group 9 (1) 3 (33.33) 5 (55.56)

White 522 (82) 230 (44.06) 266 (50.96)

Questionnaires n d

BIQ‐C, M (SD) 537 17.01 (12.78) 21.33 (13.85) 13.33 (10.12) −0.67

Above clinical cut‐off on BIQ‐C, n (%) 537 29 (5.4) 23 (4.26) 6 (1.11)

RCADS (SAD), M (SD) 460 13.3 (6.47) 15.63 (6.09) 11.23 (6.02) −0.73

Above clinical cut‐off on RCADS (SAD), n (%) 460 58 (12.60) 29 (15.43) 29 (11.65)

RCADS (dep), M (SD) 460 10.53 (6.69) 12.15 (6.77) 9 (6.22) −0.49

Above clinical cut‐off on RCADS (dep), n (%) 460 94 (20.40) 55 (29.26) 39 (15.66)

RSCS, M (SD) 504 70.40 (14.52) 74.97 (12.97) 67.1 (14.48) −0.57

RSCS Public, M (SD) 504 33.96 (11.24) 38.38 (10.36) 30.75 (10.82) −0.72

RSCS Private, M (SD) 504 36.45 (7.46) 36.56 (6.79) 36.36 (7.76) −0.03

Abbreviations: BIQ‐C, Body Image Questionnaire–Child and Adolescent version; RCADS (dep), Revised Children's Anxiety and Depression Scale (depression subscale);
RCADS (SAD), Revised Children's Anxiety and Depression Scale (social anxiety subscale); RSCS, Revised Self‐Consciousness Scale–Child and Adolescent version; RSCS
Public, Revised Self‐Consciousness Scale public subscale; RSCS Private, Revised Self‐Consciousness Scale private subscale.

TABLE 2 | Correlation matrix of key variables.

Age RSCS Public RSCS Private BIQ‐C RCADS (SAD) RCADS (dep)

Age 1 0.16 −0.01 0.21 0.1 0.15

RSCS Public 1 0.16 0.61 0.49 0.39

RSCS Private 1 −0.05 0.01 −0.07

BIQ‐C 1 0.59 0.6

RCADS (SAD) 1 0.67

RCADS (dep) 1

Abbreviations: BIQ‐C, Body Image Questionnaire‐Child and Adolescent version; RCADS (dep), Revised Children's Anxiety and Depression Scale (depression subscale);
RCADS (SAD), Revised Children's Anxiety and Depression Scale (social anxiety subscale); RSCS Public, Revised Self‐Consciousness Scale public subscale; RSCS Prviate,
Revised Self‐Consciousness Scale private subscale.
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As shown in Figure 2, and Figures S1 and S2, girls tended to
score higher than boys on all three symptom measures. To test
the main effect of sex on each of the symptom domains, three
additional linear regression models were performed, which

showed a significant main effect of sex, on symptoms of
BDD (B= 8.00, t(511) = 7.56, p=< 0.001), SAD (B= 4.40,
t(435) = 7.54, p=< 0.001) and depression (B= 3.15, t(435) = 5.04,
p=< 0.001).

FIGURE 1 | The relationship between age and self‐focused attention by sex. [Color figure can be viewed at wileyonlinelibrary.com]

TABLE 3 | Results of a series of univariable linear regression models showing the effect of age on mental health outcomes.

Age n Beta SE R2 F p

BIQ‐C (BDD) 535 1.09 0.24 0.03 20.33 < 0.001

RCADS (SAD) 458 0.30 0.14 0.01 4.94 0.03

RCADS (dep) 458 0.45 0.14 0.02 10.44 0.001

Note. BIQ‐C, Body Image Questionnaire – Child and Adolescent version; RCADS (dep), Revised Children's Anxiety and Depression Scale (depression subscale); RCADS
(SAD), Revised Children's Anxiety and Depression Scale (social anxiety subscale).

TABLE 4 | Multiple linear regressions displaying the effect of sex on the relationship between age and mental health outcomes.

Effect n Beta SE R2 F p

BIQ‐C (BDD) 509 0.15 31.97 < 0.001

Age 0.24 0.29 0.404

Sex −19.24 6.91 0.006

Age * Sex 1.82 0.46 < 0.001

RCADS (SAD) 433 0.16 20.89 < 0.001

Age 0.07 0.17 0.688

Sex −1.55 3.94 0.695

Age * Sex 0.40 0.27 0.129

RCADS (dep) 433 0.08 11.82 < 0.001

Age 0.21 0.18 0.238

Sex −2.97 4.20 0.480

Age * Sex 0.42 0.28 0.143

Note. BIQ‐C, Body Image Questionnaire – Child and Adolescent version; RCADS (dep), Revised Children's Anxiety and Depression Scale (depression subscale); RCADS
(SAD), Revised Children's Anxiety and Depression Scale (social anxiety subscale).
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3.4 | Mediating Role of Self‐Focused Attention in
the Relationship Between Age and Symptoms of
BDD, Social Anxiety and Depression

Three separate mediation models were undertaken to test the
potential mediating role of self‐focused attention in the associa-
tion of age with BDD, SAD and depression symptoms. For BDD
and depression, the relationship between age and symptoms was
partially mediated by self‐focused attention, as demonstrated by
the significant indirect (mediating) paths in addition to signifi-
cant direct paths (see Table 5). The models estimated that self‐
focused attention accounted for approximately 34.6% of the effect
of age on depression and 39.8% of the association between age
and BDD. For SAD, the association between age and symptoms
was fully mediated by self‐focused attention, as demonstrated by
a significant indirect path but nonsignificant direct path (see

Table 5). The model estimated that self‐focused attention ac-
counts for 77.5% of the age effect on SAD.

3.5 | Exploratory Analyses

The above analyses of self‐focused attention were repeated with
the private and public self‐focused attention subscales sepa-
rately. Age was not significantly associated with private self‐
focused attention, whereas it was significantly and positively
associated with public self‐focused attention (see Table S2).
Furthermore, the relationship between age and each of the
three symptom domains was fully mediated by public self‐
focused attention. In contrast, private self‐focused attention was
not found to mediate the relationship between age and any of
the symptom domains (Table S3 and S4).

FIGURE 2 | The relationship between age and symptoms of BDD by sex. [Color figure can be viewed at wileyonlinelibrary.com]

TABLE 5 | Results of three mediation models testing the extent to which self‐focused attention mediates age effects on symptoms.

Outcome Effect Path n Beta (95% CI) SE z p

BIQ‐C (BDD) 504

Total Age – BDD 1.24 (0.78, 1.71) 0.25 4.98 < 0.001

Indirect Age – SFA ‐ BDD 0.50 (0.27, 0.74) 0.11 4.51 < 0.001

Direct Age – BDD (accounting for SFA) 0.75 (0.30, 1.20) 0.24 3.17 0.002

RCADS (SAD) 460

Total Age – SAD 0.30 (0.05, 0.57) 0.14 2.23 0.026

Indirect Age – SFA ‐ SAD 0.23 (0.13, 0.35) 0.06 4.03 < 0.001

Direct Age – SAD (accounting for SFA) 0.07 (−0.18, 0.33) 0.13 0.53 0.595

RCADS (dep) 460

Total Age – depression 0.45 (0.19, 0.72) 0.14 3.24 0.001

Indirect Age – SFA ‐ depression 0.16 (0.08, 0.25) 0.05 3.49 < 0.001

Direct Age – depression (accounting for SFA) 0.30 (0.03, 0.58) 0.14 2.14 0.032

Note. Beta, unstandardized coefficients; BIQ‐C, Body Image Questionnaire – Child and Adolescent version; RCADS (dep), Revised Children's Anxiety and Depression
Scale (depression subscale); RCADS (SAD), Revised Children's Anxiety and Depression Scale (social anxiety subscale); SFA, self‐focused attention.
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4 | Discussion

To our knowledge, the current study represents the first
investigation of age‐related effects on SFA across adolescence,
and its relationship with symptoms of BDD, SAD and depres-
sion. In relation to our first aim, findings indicate that levels of
SFA increase with age during adolescence, consistent with our
hypothesis. This novel finding aligns with previous research
exploring other self‐referential cognitive processes during ado-
lescence (McArthur et al. 2019; Moses‐Payne et al. 2022; Van
der Cruijsen et al. 2018). Additionally, our finding is consistent
with a broader literature demonstrating that adolescence is
characterised by significant biological and cognitive changes
(Blakemore 2008; Gowers 2005; Luna 2009), where young
people are starting to develop their sense of self and learn
how to navigate peer social environments (Koepke and
Denissen 2012). These factors may contribute to increased self‐
consciousness and SFA during adolescence. The findings of this
study also indicate that adolescent females tend to experience
higher levels of SFA than males, consistent with previous
research (Rankin et al. 2004). However, in our analyses sex did
not significantly moderate the relationship between age and
SFA, indicating that age‐related changes in SFA are comparable
in males and females, although females scored higher on
average than males. Further exploration found evidence of a
relationship between age and the public self‐focused attention
subscale. However, there was no evidence of a relationship
between age and the private self‐focused attention subscale.
Additionally, sex was not found to moderate either relationship.
This shows the importance of distinguishing these subscales as
separate constructs.

In relation to our second aim, we found that symptoms of BDD,
SAD and depression increase with age during adolescence, con-
sistent with previous research (Racine et al. 2021). Females re-
ported higher levels of SAD and depression symptoms overall, but
sex did not significantly moderate age effects on SFA, in contrast
with our hypothesis. However, BDD symptoms increased more
sharply for females compared with males as predicted, and this
age by sex interaction effect was statistically significant. This
observation is consistent with previous epidemiological research
suggesting that the population prevalence of BDD and appearance
preoccupation increases substantially from childhood to adoles-
cence, but to a greater extent among females (Krebs et al. 2025).
This may be explained partially by societal norms and expecta-
tions dictating females’ appearance and the portrayal of idealised
beauty standards in the media, which become increasingly influ-
ential during adolescence (Dakanalis et al. 2015) and have been
found to increase body dissatisfaction to a greater extent in girls
than boys (Hargreaves and Tiggemann 2004). Additionally,
appearance‐related teasing may be a risk factor for BDD (Zimmer‐
Gembeck et al. 2018), and is more commonly experienced by girls
compared with boys (Ata et al. 2007; Lieberman et al. 2001).

Relating to our third study aim, results suggested that self‐
focused attention (SFA) has an indirect effect on the relation-
ship between age and all three symptom domains. To our
knowledge, this is the first study to examine such effects. While
the cross‐sectional study design precludes causal inferences
from being drawn, our findings are consistent with the notion
that SFA may contribute to age‐related effects on BDD, SAD

and depression. Our findings were particularly striking in
relation to social anxiety, where SFA fully mediated the rela-
tionship between age and social anxiety symptoms. This raises
the possibility that SFA may be an important factor in ex-
plaining the increase in symptoms of social anxiety with age
through adolescence, consistent with the cognitive model of
SAD which proposes SFA to be a central mechanism under-
pinning the disorder (Clark and Wells 1995).

Further exploration found an indirect effect of public self‐
focused attention on the relationship between BDD, SAD and
depression, and no effect of private self‐focused attention. This
suggests that public self‐focused attention specifically may play
an important role in explaining the increase of these symptom
domains with age. However, the current findings should be
interpreted cautiously given the cross‐sectional design, meaning
that direction of effects cannot be determined.

This study has several important theoretical implications. Our
results indicate that the increase in SFA during adolescence
may be normative. Previous research has found that self‐
referential processing, such as rating negative words as
descriptive of oneself, peaks around age 19 and reduces in early
adulthood (Moses‐Payne et al. 2022), aligning with biological
and cognitive stabilization (Luna 2009). Future research is
needed to determine whether the normative increase in SFA
during adolescence also drops off in early adulthood, and its
continued relationship with BDD, SAD and depression, given
rates of these disorders do not necessarily spontaneously reduce
in early adulthood (Enander et al. 2018; Kessler et al. 2005;
Merikangas et al. 2010). While SFA may follow a normative
trajectory, its combination with other risk factors may con-
tribute to the persistence of these disorders.

The findings also have clinical implications. Cognitive beha-
vioural models include self‐focused attention as a key component
in understanding the maintenance of social anxiety (Clark and
Wells 1995) and BDD (Veale 2004; Veale et al. 2016) in adults.
There is also evidence in adult populations to suggest an asso-
ciation between SFA and depression (Mor and Winquist 2002).
Results of the current study highlight the need to assess SFA in
people presenting with symptoms of BDD, SAD and depression
in adolescents, to support the formulation of these young people's
experiences. Findings also raise the possibility that targeting SFA
may be beneficial in cognitive behavioral interventions in the
adolescent population. Existing research suggests that SFA is
modifiable in the treatment of adolescent social anxiety (Kley
et al. 2012; Leigh et al. 2021) and adult depression (Haukaas
et al. 2018; Papageorgiou and Wells 2000) using attention train-
ing techniques (Wells 2011). Further research should be carried
out to explore the outcomes of targeting SFA in the treatment of
BDD, and depression in adolescence.

The current findings should be considered in the context of several
limitations. First, the cross‐sectional design means that we are
unable to establish the direction of effects between SFA and
symptoms. Our mediation models were based on theorised causal
mechanisms, but nevertheless further research using longitudinal
designs and experimental manipulations is required to establish
a causal role of SFA on symptoms of BDD, SAD and
depression. Second, an important consideration in interpreting our
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findings is the potential overlap between self‐focused attention,
particularly public self‐focus, and social anxiety at both the item
and construct levels. Given that both constructs involve heightened
self‐awareness in social contexts, the strong associations observed
in our study may, in part, reflect conceptual and/or measurement
overlap. This is particularly the case for certain items included in
the self‐focused attention measure (e.g. ‘I spend a lot of time on my
looks’), which may overlap with social anxiety and BDD. Future
research could consider using methodologies to better distinguish
these related constructs and determine the extent to which mea-
surement overlap influences the observed relationships. Third, as
this study relied on self‐report methods for both dependent and
independent variables, it is possible that estimates of association
may have been artificially inflated by common method variance.
Future research should seek to replicate the current findings using
parent‐ or teacher‐report measures, as well as observational or
physiological methods of assessment. A fourth limitation is that
this study investigated the effect of sex on outcomes, rather than
gender. Future research could consider looking at these effects in
minoritised gender groups such as transgender, nonbinary and
gender dysphoric adolescents. Research suggests there is a higher
prevalence of internalising mental health difficulties in margin-
alised gender groups (Lereya et al. 2024) and thus we might expect
to see a greater association of gender with SFA, compared to sex.
Fifth, the current study utilised a community sample of adolescents
with symptom scores across the full continuum. Although sub-
stantial research supports dimensional representations of emo-
tional disorders (Bala et al. 2021; Ruscio and Ruscio 2000;
Ruscio 2010), nevertheless future research should seek to replicate
findings in adolescents meeting diagnostic threshold. Lastly, this
study focused on age‐effects, rather than indicates of pubertal
development, despite existing research highlighting the importance
of pubertal timing (onset of puberty in relation to peers) and
pubertal status (maturation of puberty) on the risk of BDD, SAD
and depression (Guyer et al. 2016; Klump 2013; Mendle 2014), as
well as on self‐focused attention (Hyde et al. 2008). Hormonal and
physical changes associated with puberty, as well as social and
interpersonal consequences of these, have all been found to
influence mental health outcomes (Rapee et al. 2019). Future
research should explore the impact of pubertal development on
SFA, as well as its relationship with BDD, SAD and depression,
which often emerge during adolescence alongside puberty.

5 | Conclusions

This study provides evidence of age‐related effects on SFA, and
symptoms of SAD, BDD and depression over adolescence. The
findings are consistent with the notion that increased self‐focus
during adolescence may contribute to the development of
symptoms of BDD, SAD and depression. Future research should
investigate the causal contribution of SFA in clinical BDD, SAD
and depression, using longitudinal data, to help inform the
development of treatment models for these common mental
health disorders amongst adolescence.
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