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Abstract Although childhood shyness has been linked to
social anxiety problems, the factors playing a role in this
association have gone largely unexplored. Here we exam-
ined the potential moderating roles of sex and age on this
relation in a sample of 119 (75 girls) children (10-12 years)
and adolescents (14-16 years). As predicted, shyness was
positively associated with social anxiety symptoms. Sex,
but not age, served as a moderating factor in linking shy-
ness and social anxiety. Specifically, shyness was more
strongly associated with social anxiety symptoms among
girls than boys. These results suggest the importance of
considering sex differences when examining the rela-
tion between shyness and social anxiety in childhood and
adolescence.

Keywords Behavioral inhibition - Shyness - Social
anxiety problems - Children - Developmental - Sex
differences

Introduction

Temperamental shyness is a stable personality trait that
refers to a preoccupation with the self in response to real
or imagined social interactions [1]. Early childhood shy-
ness is associated with a range of social, emotional, and
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adjustment difficulties. For example, shy children are prone
to experiencing poor peer relations, including peer rejec-
tion, social exclusion, and victimization, as well as defi-
cits in social competence [2]. In addition, shyness in early
childhood is a known risk factor for internalizing problems
such as depression and anxiety [2].

Previous studies have linked shyness and behavioral
inhibition in early childhood to the later development of
social anxiety disorder (SAD; e.g., [3-6]). Behavioral inhi-
bition is a temperamental construct closely related to shy-
ness, which is characterized by reticence and withdrawal
from novel social and nonsocial situations [7]. For exam-
ple, Chronis-Tuscano and colleagues [3] reported that early
behavioral inhibition was associated with increased risk
for a lifetime diagnosis of SAD, but not other diagnoses,
during adolescence. In a different study, the rate of lifetime
SAD was found to be greater among behaviorally inhibited
children compared to behaviorally uninhibited children [5].
The existing literature also provides strong empirical sup-
port for the relation between shyness and a broader spec-
trum of anxiety problems (e.g., [8, 9]).

Although shyness and social anxiety share similar symp-
tomatology, the two constructs differ markedly in a number
of ways. First, prevalence rates of shyness are estimated at
61% [10] while prevalence rates of social anxiety are esti-
mated at 7% [11]. Second, shyness is subsyndromal and is
often a transitory phenomenon (e.g., [12]) whereas social
anxiety is thought to be a chronic, unremitting condition
[13]. Finally, individuals who are shy, on average, do not
experience the degree of functional impairment that is
experienced by individuals with social anxiety [14]. Thus,
shyness and social anxiety are not completely synonymous
and should be examined as separate constructs.

Although temperamental shyness is a risk factor for the
development of social anxiety, not all temperamentally shy
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children develop social anxiety problems [15]. Given this
variability, researchers have begun to explore various fac-
tors that may help explain the heterogeneity of psychologi-
cal outcomes observed among shy children. Two potential
moderating factors that have not been fully explored are
sex and age. Sex and age are important factors to consider
because they both contribute to individual differences in
shyness and social anxiety problems. In addition, as shy-
ness and social anxiety problems change from childhood
to adolescence, it is critical to examine age differences
in order to chart the developmental course of the relation
between shyness and social anxiety problems.

Sex Differences

Girls are known to be at greater risk than boys for anxiety
disorders [16]. This divergence begins at an early age, and
twice as many girls than boys have experienced an anxi-
ety disorder by the age of 6 years [17]. Sex differences are
maintained and may even increase throughout develop-
ment, reaching ratios of 2:1-3:1 in adolescence (e.g., [18,
19]).

Sex differences in childhood behavioral inhibition and
shyness in relation to anxiety have also been reported. In
early childhood, shy girls have more problems regulating
negative emotions than shy boys [20]. In late childhood and
early adolescence, girls show higher levels of behavioral
inhibition than boys (e.g., [21]). Adolescent females who
were inhibited as toddlers are more likely to have general-
ized social anxiety than males [22]. To date, there appears
to be, however, only one study with adolescents that has
examined the moderating influence of sex in relation to shy-
ness and social anxiety problems. Hayward and colleagues
[23] found that childhood shyness was more strongly asso-
ciated with social anxiety in adolescent females compared
to adolescent males. However, to the best of our knowl-
edge, previous work has not examined this association with
younger age groups. Given the sex differences in shyness
and social anxiety problems, sex may be an important
moderating influence to consider when examining the link
between shyness and social anxiety problems.

Age-Related Differences

Previous research has also found that the type and content
of anxiety varies with age. For example, adolescents report
more social anxiety symptoms than children and symptoms
increase with school grade level [24, 25]. Separation anxi-
ety disorder is more common among children compared to
adolescents (e.g., [26]). Furthermore, age-related changes
in specific phobias are reflected in the types of fears that
children and adolescents have. Children predominantly fear

animals and adolescents predominantly fear failure and
criticism [25].

With respect to age-related changes in childhood shy-
ness, shyness displays moderate stability across develop-
ment, particularly at the extremes (for a review, see [27]).
In general, shyness and behavioral inhibition appear to be
less stable during infancy and toddlerhood but increasingly
so from early to middle childhood (e.g., [28]). However,
there is also evidence for discontinuity of this trait, with
some infants and toddlers who were extremely inhibited
displaying less withdrawn social behavior as school-age
children or adolescents (for a review, see [27]). As shyness
and social anxiety problems change across development, it
is important to consider the moderating influence of age on
the relation between shyness and social anxiety problems
in charting the course of this relation from childhood to
adolescence.

The Present Study

To the best of our knowledge, previous research has not
examined the moderating roles of sex and age in the link
between shyness and social anxiety across childhood and
adolescence. However, both sex and age have been linked
to social anxiety (and other types of anxiety) directly.
Accordingly, sex and age are likely to play important roles
in the association between shyness and social anxiety
problems. Moreover, there is a lack of research comparing
age-related changes in the shyness-social anxiety relation
between the periods of childhood and adolescence. As the
transition from childhood to adolescence has been linked to
a marked increase in psychopathology [1], and since child-
hood anxiety symptoms predict risk for adolescent anxi-
ety [29], it is important to examine the differential impact
of moderating factors during this vulnerable period in
development. Evaluating the moderating influences of sex
and age on the relation between shyness and social anxi-
ety will provide insight into their potential as risk factors
for social anxiety problems, aiding case conceptualization
and assessment. As some but not all shy children develop
social anxiety, identifying moderating factors in the link
between shyness and social anxiety will inform the sex and
age groups in which to intervene with treatment, potentially
altering the course of the relation and reducing present and
future social anxiety problems.

The purpose of the present study was to examine the
potential moderating roles of sex and age on the relation
between shyness and social anxiety problems using a cross-
sectional design of children (10-12 years) and adolescents
(14-16 years). To this end, we made three predictions. First,
based on prior work (e.g., [3]), we predicted that shyness
would be positively associated with social anxiety symp-
toms. Second, given the rates of social anxiety among girls
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compared to boys reported in the existing literature (e.g.,
[22]), we predicted that shyness would be more strongly asso-
ciated with social anxiety symptoms among girls compared
to boys. Third, based on previous findings that adolescents
report more social anxiety than children (e.g., [24]), we pre-
dicted that shyness would be more strongly associated with
social anxiety symptoms among adolescents compared to
children.

Method
Participants

One hundred and nineteen participants (44 boys, 37%; 75
girls, 63%) and their parents were recruited from a large
database that contained the birth records of healthy children
born at two hospitals. Fifty-eight participants (20 boys,
34%; 38 girls, 66%) were children between 10 and 12 years,
and 61 participants (24 boys, 39%; 37 girls, 61%) were ado-
lescents between 14 and 16 years. At the time of assess-
ment, the mean age of the participants was 12.92 years
(SD=2.23, range=10-16 years). Exclusion criteria were
left-handedness due to electrocortical measures obtained
as part of a larger study, but not reported here. Descrip-
tive information for the demographic variables is presented
in Table 1. Children and adolescents did not differ with
respect to ethnicity, parent marital status, or father’s edu-
cation, but children’s mothers generally attained a higher
level of education than adolescents’ mothers, X2(4) =12.09,
p=.02. Seven participants (4 children, 3 adolescents)
had a history of head injuries (without loss of conscious-
ness) or seizures, and two participants (1 child, 1 adoles-
cent) were taking mood-altering or anti-psychotic medica-
tions. These nine participants did not differ from the rest
of the sample on the shyness and social anxiety measures,
ts>—1.39, ps>0.17, and thus were retained in the final
sample to increase power. All procedures were approved by
the Research Ethics Board of the University, and informed
written consent and assent were obtained from parents and
participants, respectively. During recruitment, parents were
told that the study would be examining children’s brain
responses to positive and negative feedback. Each partici-
pant and their parent completed a series of questionnaires
as part of a larger study examining how shyness and socia-
bility were related to behavior, brain function, and psycho-
logical outcomes.

Measures
Shyness

Participants’ shyness was assessed using parent-report on
the Colorado Childhood Temperament Inventory (CCTI;
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Table 1 Descriptive information for demographic variables

Variable N Percentage
Participant sex
Boys 44 37
Girls 75 63
Participant age
Children (10-12 years) 58 48.7
Adolescents (1416 years) 61 51.3
Participant ethnicity
Caucasian 112 95.7
Asian 1 0.9
Asian and caucasian 4 34
Mother’s highest level of education
High school graduate 13 11
Associates graduate 6 5.1
College graduate 69 58.5
Graduate school graduate 23 19.5
Other 7 59
Father’s highest level of education
High school graduate 28 239
Associates graduate 6 5.1
College graduate 51 43.6
Graduate school graduate 19 16.3
Other 13 11.1
Parent marital status
Married 101 85.6
Common law 9 7.6
Divorced 2 1.7
Single 1 0.9
Separated 5 4.2

Buss and Plomin [30], Rowe and Plomin [31]). The CCTI
consists of 30 items, and parents indicated the degree to
which each statement was true of their child (e.g., “child
tends to be shy,” “child takes a long time to warm up to
strangers”) along a 5-point Likert-type scale (not at all/
strongly disagree=0, a lot/strongly agree=4). The CCTI
yields six subscale scores including sociability, emotional-
ity, activity level, attention, soothability, and shyness. The
five items of the shyness subscale were used in the present
study, and inter-item reliability was very good in this sam-
ple with «=0.85.

Social Anxiety

Social anxiety symptoms were measured using the child-
and parent-report versions of the Screen for Child Anxi-
ety Related Emotional Disorders (SCARED; Birmaher
et al. [32]). This measure consists of 41 items, and par-
ticipants and their parents indicated the extent to which
each statement was true (e.g., “I feel nervous with people
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I don’t know well/My child feels nervous with people he/
she doesn’t know well,” “It is hard for me to talk with peo-
ple I don’t know well/It is hard for my child to talk with
people he/she doesn’t know well”) along a 3-point Likert-
type scale (not true or hardly ever true=0; true or often
true=2). The SCARED yields a total score and five sub-
scale scores including somatic/panic symptoms, general-
ized anxiety, separation anxiety, school phobia, and social
phobia. Of particular interest to the present study was the
social phobia subscale, which indexes social anxiety symp-
toms and problems. Inter-item reliability was good in this
sample with «=0.84 (child) and 0.91 (parent). As the
child-report social phobia subscale was significantly corre-
lated with the parent-report social phobia subscale (r=.48,
p<.001), child- and parent-reported scores for this sub-
scale were averaged to create a composite social anxiety
score. Collapsing across child- and parent-report is consist-
ent with previous research [3, 33-36] and provides a more
reliable, objective, multi-informant measure of social anxi-
ety that takes into account the perspectives of both the par-
ent and the child.

Data Analysis

In order to examine whether sex and age moderated the
associations between shyness and social anxiety, two hier-
archical regression analyses predicting the composite social
anxiety score were performed separately for each modera-
tor. For the model testing the moderating influence of sex,
shyness (centered) and sex (0 =boys; 1 =girls) were entered
as main effect variables at Step 1. In Step 2, the two-way
interaction term was entered as a multiplicative prod-
uct (shyness X sex). The same model was used to test the
moderating influence of age except that age (centered) was
substituted for sex. The results of multicollinearity tests
revealed no significant problems with multicollinearity
(shyness and age: tolerance =0.96—1.00, VIF=1.001-1.04;
shyness and sex: tolerance=0.32-0.98, VIF=1.03-3.13).
Significant interactions were followed up using the Aiken
and West [37] method for testing simple effects.

To probe the number of shy participants who met the
clinically significant threshold for social anxiety symp-
toms and problems by sex and age, separate Chi square
analyses were conducted with low shy/high shy groups
and clinically significant/not clinically significant groups
among the two sex groups and two age groups. To main-
tain consistency with prior research (e.g., [35, 38, 39])
and facilitate data analyses, we computed a median split
on the CCTI shyness scores to create two groups across
all participants: low shy participants (n=63, M=1.65,
SD=0.39, range=1-2.20) and high shy participants
(n=56, M=3.06, SD=0.53, range =2.40-4.60). Partici-
pants were also divided into two groups with respect to

the clinically significant threshold (i.e., score=38; [32])
on the SCARED social phobia subscale: participants
with composite social anxiety scores above or at the
threshold (clinically significant group; n=18, M =10.39,
SD=1.74, range =8.50-14), and participants with com-
posite social anxiety scores below the threshold (not
clinically significant group; n=99, M =4.25, SD =2.20,
range = 0-8).

Results
Descriptive Statistics

Descriptive statistics for the CCTI shyness scores and the
SCARED social phobia subscale scores are displayed in
Table 2. Correlations among the study variables are pre-
sented in Table 3. Consistent with expectations, shyness
was significantly and positively associated with social
anxiety symptoms as reported by both the participant and
their parent.

Hierarchical Regression Analyses

As predicted, there was a significant two-way interac-
tion of shyness by sex on the composite social anxiety
measure (see Fig. 1), =0.22, SE=0.48, p=.04. A sim-
ple slopes analysis showed that shyness was significantly
and positively associated with social anxiety symptoms
and problems among girls, § = 0.81, SE=0.28, p<.001,
and boys, f=0.54, SE=0.39, p<.001. Furthermore,
among low shy participants, social anxiety symptoms
and problems did not vary significantly between girls
and boys, #=0.06, SE=0.52, p=.46. In contrast, among
shy participants, social anxiety symptoms and problems
were significantly related to sex, such that girls reported
more social anxiety symptoms and problems than boys,
$=0.32, SE=0.60, p=.001.

There were also significant separate effects of shy-
ness, f=0.54, SE=0.39, p<.001, and sex, f=0.19,
SE=0.39, p=.002, on the composite social anxiety
measure. Overall, shy individuals reported more social

Table 2 Descriptive statistics for study variables

Variable N Mean SD Range
CCTI shyness 119 232 0.84 1-4.6
SCARED social phobia
Child report 117 6.31 3.54 0-14
Parent report 119 4.13 3.65 0-14
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Table 3 Correlations among study variables

Variable 1 2 3
CCTI shyness 1 - -
SCARED social phobia

Child report 0.497%%* 1 -

Parent report 0.79%** 0.48%%*

#p<.05, *p < .01, ***p < .001

— Boys

Composite Mecasure of Social Anxicty Symptoms
and Problems
L

== =Girls

Low Shy Shy

Shyness

Fig. 1 Shyness by sex interaction on the composite measure of social
anxiety symptoms and problems across childhood and adolescence

anxiety symptoms and problems than low shy individu-
als among boys, and girls reported more social anxiety
symptoms and problems than boys at the average level
of shyness.

Contrary to expectations, there was no significant shy-
ness by age interaction. However, there was a significant
effect of shyness on the composite social anxiety meas-
ure, $=0.74, SE=0.24, p<.001. Overall, shy individuals
reported more social anxiety symptoms and problems than
low shy individuals at the average age of the sample.

Chi Square Analyses
Sex Differences

Girls who met the clinically significant threshold for the
SCARED social phobia subscale were more likely to be
shy. Of the 15 girls who reported clinically significant
scores, 100% were in the high shy group, and none were
in the low shy group, ¥*(1)=17.31, p <.001. There was
no difference in clinically significant scores between
high and low shy boys, y*(1)=1.35, p=.25.

@ Springer

Age Differences

Adolescents who met the clinically significant threshold for
the SCARED social phobia subscale were more likely to
be shy. Of the 12 adolescents who reported clinically sig-
nificant scores, 11 were in the high shy group, and only one
was in the low shy group, ¥*(1)=10.79, p=.001. In addi-
tion, children who met the clinically significant threshold
for the SCARED social phobia subscale were more likely
to be shy. Of the six children who reported clinically sig-
nificant scores, 100% were in the high shy group, and none
were in the low shy group, y*(1)=8.96, p=.003.

Discussion

We examined the potential moderating influences of sex
and age on the relation between shyness and social anxiety
problems among children and adolescents. Overall, shyness
was positively associated with social anxiety symptoms,
and girls reported more social anxiety symptoms than boys.
Analyses provided support for sex, not age, as a moderating
factor in the link between shyness and social anxiety prob-
lems. Specifically, shyness was more strongly associated
with social anxiety symptoms among girls than boys. Girls
with clinically significant social anxiety scores were more
likely to be shy. In addition, both children and adolescents
with clinically significant social anxiety scores were more
likely to be shy. Our findings are in line with previous work
and extend to a younger age group.

Shyness and Social Anxiety

Consistent with expectations, shyness was positively asso-
ciated with social anxiety symptoms. We also found that
both children and adolescents with clinically significant
social anxiety scores were more likely to be shy. Shyness
has been previously linked to higher levels of social anxiety
problems in late adolescence and adulthood (e.g., [40—42]).
The current results extend this relation to a younger age
group and suggest that shy children feel socially anxious
even during middle childhood and early to middle adoles-
cence. Although shyness is related to social anxiety across
the lifespan, one question that remains is whether shyness
is more strongly associated with a specific type of SAD
during different developmental periods. SAD is character-
ized by marked fear or anxiety about one or more social
situations including social interactions, being observed,
and performing in front of others [43]. There is also a per-
formance only subtype of SAD where the fear is restricted
to speaking or performing in public [43]. Symptom pres-
entation of SAD varies by age group [44]. For example,
adolescents with SAD endorse a broader pattern of social
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avoidance compared to their younger counterparts [44].
In addition, earlier classification of a child as inhibited is
associated with generalized social anxiety, but not perfor-
mance anxiety, in adolescence [22]. Given that adolescents
report social anxiety across a broader range of situations,
shyness may be more strongly associated with more gener-
alized SAD among adolescents, and shyness may be more
strongly associated with the performance only subtype of
SAD among children. Future research should examine age-
related fears about specific social situations to elucidate
whether the relation between shyness and social anxiety
varies by type of SAD across development.

Shyness and Sex Differences

As predicted, sex was a moderating factor of the relation
between shyness and social anxiety problems. Specifically,
shyness was more strongly associated with social anxi-
ety symptoms among girls than boys. We also found that
girls with clinically significant social anxiety scores were
more likely to be shy. The moderating influence of sex in
the link between shyness and social anxiety problems has
previously been demonstrated in a sample of high school
students [23]. The present study extends these findings to
a younger age group and suggests that there are differential
effects of sex on the relation between shyness and social
anxiety problems as early as middle childhood and early
to middle adolescence. This sex difference in the relation
between shyness and social anxiety problems may reflect
sex-specific societal expectations among boys and girls.
Sex stereotypes describe boys as being active and outspo-
ken and girls as being withdrawn and quiet [22]. Therefore,
shy boys may be more noticeable to health care profes-
sionals and parents because their behavior deviates from
societal expectations, whereas shy girls may be overlooked
because their behavior corresponds to societal expectations
[22]. As a result, shy girls may receive less direct and/or
subliminal help from their environment, increasing their
likelihood of developing SAD [22].

We also found that girls reported more social anxiety
symptoms than boys overall. This result replicates earlier
work supporting this sex difference in social anxiety prob-
lems (e.g., [22]). Sex differences in social anxiety prob-
lems may be explained by the different environmental vari-
ables that contribute to the development of social anxiety
problems among males and females. Specifically, social
anxiety problems among females are linked with paren-
tal conflicts, childhood physical abuse by a father figure,
maternal mania, and failure to complete high school [45,
46]. In contrast, social anxiety problems among males are
associated with the absence of a parent or adult confidant
[45]. These findings suggest that there are many more risk
factors for social anxiety problems among girls compared

to boys, which may help to account for the higher preva-
lence of social anxiety problems among girls. However, it
is important to note that the one risk factor for boys may
be more common than some of the risk factors for girls, so
the findings should be interpreted with reasonable scien-
tific caution. While the present study did not examine the
number of participants who experienced these risk factors,
future research should consider the prevalence and impact
of these environmental influences when examining sex dif-
ferences in social anxiety problems.

Shyness and Age Differences

Contrary to expectations, age was not a moderating factor
of the relation between shyness and social anxiety prob-
lems. The unstable nature of SAD among children and
adolescents may account for this finding. Merikangas and
colleagues [47] observed that no youth who had initially
met diagnostic criteria for SAD met criteria continuously
at each follow-up assessment. This considerable degree of
fluctuation in the diagnostic status of SAD among children
and adolescents may have impacted the reliability of social
anxiety symptoms and thus the results.

In addition, there was no difference in social anxiety
symptoms reported between children and adolescents. This
finding may be explained by differences in the age ranges
between the present study and earlier studies. Weems and
Costa [25] found a significant difference in social anxiety
symptoms between children aged 613 years and adoles-
cents aged 14-17 years, and Weems and colleagues [48]
reported similar findings between children aged 6-11 years
and adolescents aged 12-17 years. As the median age at
onset of SAD is 13 years [43], the developmentally closer
age ranges of children and adolescents examined in the pre-
sent study may have limited our ability to find a significant
difference in social anxiety problems between groups.

Limitations

Several limitations of the present study should be noted.
The cross-sectional nature of the study makes it difficult
to infer the direction of causal relations among the study
variables (e.g., whether social anxiety problems enhance
shyness or whether shyness contributes to social anxiety
problems). Another limitation concerns the use of self-
report measures, which are known to have inherent biases
and may have been difficult for the younger participants to
accurately complete. The age range of the sample was lim-
ited, therefore restricting our capacity to test our hypothe-
ses across a broader developmental range and limiting gen-
eralizability. Future studies should employ a longitudinal
design and objective measures of the study variables (e.g.,
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behavioral and psychophysiological measures) in order to
ensure the reliability of these findings.

Conclusions and Future Directions

The results of the present study replicate and extend earlier
work on the moderating influences of the relation between
shyness and social anxiety problems to a broader age range
than previously studied. Consistent with the existing lit-
erature, shyness was positively related to social anxiety
symptoms. Both children and adolescents with clinically
significant social anxiety scores were more likely to be shy,
demonstrating the well-established relation between shy-
ness and social anxiety problems across both developmen-
tal periods.

Consistent with the existing literature, girls reported
more social anxiety symptoms than boys overall. The cur-
rent findings also suggest that sex is a moderating factor of
the relation between shyness and social anxiety problems.
Specifically, shyness was more strongly associated with
social anxiety symptoms among girls than boys. In addi-
tion, girls with clinically significant social anxiety scores
were more likely to be shy. Taken together, these results
suggest that prevention and intervention programs should
target shy girls in order to reduce present and future social
anxiety problems. The results of the present study may
also be used to educate health care providers and parents
about differences in the relation between shyness and social
anxiety problems between girls and boys. Awareness of
sex-specific environmental risk factors and societal expec-
tations may assist them in recognizing girls at risk of devel-
oping SAD for referral to prevention programs.

Future research should examine moderating influences
among children and adolescents who meet clinical cri-
teria for SAD. In addition to sex and age, factors such as
social competence, peer social support, and peer victimiza-
tion should also be investigated. Collecting data from more
developmental time points (e.g., from infancy to adulthood)
may provide further insight into age-related changes in
moderating influences throughout development. Further-
more, future studies should adopt an extreme group design
to examine moderating effects only among extremely shy
and extremely anxious individuals.

Summary

Although the link between shyness and social anxiety prob-
lems has been well established in the literature, the hetero-
geneity of psychological outcomes observed among shy
children suggests that this relation may be moderated by
various factors. The present study examined the potential
moderating roles of sex and age on the relation between
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shyness and social anxiety in a sample of children and ado-
lescents. Shyness was measured using parent-report on the
CCTI and social anxiety symptoms were assessed using a
composite measure of child- and parent-reported social
anxiety scores on the SCARED. Consistent with expecta-
tions, shyness was positively associated with social anxi-
ety symptoms. Analyses provided support for sex, but not
age, as a moderating factor in the link between shyness
and social anxiety. Specifically, shyness was more strongly
associated with social anxiety symptoms among girls than
boys. These findings extend earlier research on the relation
between shyness and social anxiety problems to a broader
age range than previously studied and suggest the impor-
tance of considering sex differences when examining the
relation between shyness and social anxiety in childhood
and adolescence.
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