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Abstract

Background: Social anxiety is amongst the most prevalent adolescent mental health problems;
however, it is often unrecognized due to its comorbidity with other anxiety problems such as
generalized anxiety (Kashdan & Herbert, 2001). Thus, understanding the unique developmental
pathways to social anxiety is critical for improving its prevention. We examined the pathway
from maternal shyness, when children were 4 years old, to adolescents’ social anxiety at age 15
through social wariness at age 7. We hypothesized that childhood social wariness would mediate
the association between maternal shyness and social anxiety in adolescence.

Methods: Participants (AM=291; 54% female) were followed from early childhood to adolescence.
Mothers reported on their own shyness when children were 4 years old. Social wariness toward
unfamiliar peers was observed in the laboratory at ages 4 and 7. Adolescent social anxiety and
generalized anxiety were assessed via self-report, parent-report and clinical diagnoses at age 15.

Results: Maternal shyness was positively associated with adolescent social anxiety but not
generalized anxiety at age 15. Higher levels of maternal shyness at age 4 predicted greater social
wariness at age 7, which in turn predicted greater social anxiety but not generalized anxiety at
age 15. Social wariness at age 7 partially mediated the association between maternal shyness and
adolescent social anxiety.
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Conclusions: This study identifies a unique developmental pathway from maternal shyness
to adolescent social anxiety. Findings suggest that childhood social wariness connects maternal
shyness to adolescent social anxiety.
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Introduction

Social anxiety disorder is amongst the most prevalent adolescent mental health disorders
(Beesdo, Knappe, & Pine, 2009). Although social anxiety predicts subsequent problems
(Burstein et al., 2011; de Lijster et al., 2018), it is often unrecognized, possibly due

to comorbidity with other anxiety disorders such as generalized anxiety (Kashdan &
Herbert, 2001). Despite their comorbidity, there is evidence showing that social anxiety

and generalized anxiety are distinguishable and may predict differential outcomes (Pine
2007). Consistent with evidence of neural distinctions between fears of social and non-social
stimuli (Gross & Canteras, 2012; Silva et al., 2013), social and generalized anxiety disorders
show differential patterns of neural responding to fear-relevant stimuli (Blair et al., 2008;
Kessel et al., 2015). Given the evidence that social anxiety is partially dissociable from
generalized anxiety, it is important to examine developmental pathways into one or the other
problem to inform prevention strategies.

Few longitudinal studies examine pathways leading to adolescent social or generalized
anxiety disorder involving caregiver characteristics and early childhood behaviors quantified
with both parent-report and direct observation. The scarcity of such research contrasts with
extensive studies on developmental pathways leading to adolescent behavioral problems
(e.g., COté et al., 2006; Lahey et al., 2008; Murray & Farrington, 2010). The current study
seeks to address this gap by considering whether maternal shyness uniquely predicts social
as opposed to generalized anxiety in mid-adolescence through associations with social
wariness in childhood.

Shyness is a broad construct referring to the tendency to experience discomfort, tension,

and awkwardness in social situations involving unfamiliar people (Cheek & Buss, 1981).
Previous work suggests that maternal shyness contributes to adolescent social anxiety

at least partially through shared heritability, given the potential genetic overlap between
shyness and anxiety (Eley et al., 2003) and the modest-to-high levels of heritability of these
traits (Eley et al., 2015; Smith et al., 2012). However, maternal shyness may also influence
parental socialization (Rickman & Davidson, 1994) that influences children through
observational learning (Clément & Dukes, 2017; Olsson & Phelps, 2007). Likewise, mothers
high in shyness may reinforce children’s shy or wary behaviors (Hastings, Nuselovici,
Rubin, Cheah, 2010; Root, Hastings, & Rubin, 2016); provide negative information about
social situations (Muris, van Zwol, Huijding, & Mayer, 2010), and/or provide limited
opportunities to their children to socialize (Bdgels et al., 2001; Rickman & Davidson, 1994).
Few studies examine longitudinal relations between maternal shyness in early childhood and
social anxiety in adolescence. However, cross-sectional studies find that maternal shyness
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is associated with shyness in infancy (Daniels & Plomin, 1985) and when children are 6-,
but not 4-years old (MacGowan & Schmidt, 2020). Nevertheless, these studies rely only
on mother-report data, which could produce associations through reporter bias or shared
method variance. Thus, longitudinal multi-informant work is needed.

Maternal shyness may transmit risk for adolescents’ social anxiety through an early-
childhood phase of social wariness. Social wariness relates to the broader construct of
shyness. However, whereas shyness refers broadly to a person’s characteristics in many
settings, the term social wariness has been used more narrowly to refer to inhibited

and disengaged behaviors rated by an experimenter in novel laboratory situations. Social
wariness is typically operationalized as expression of these behaviors during laboratory-
based social interaction episodes involving unfamiliar peers (Buss et al., 2013; Degnan,
Henderson, Fox, & Rubin, 2008). Previous work has suggested that wary and inhibited
behaviors predict extreme fear of social performance and interactions, leading to social
anxiety (Neal, Edelmann, & Glachan, 2002; Rapee & Spence, 2004). However, other
work finds that parental reports of children’s shyness predict both adolescent social and
generalized anxiety (Prior, Smart, Sanson, & Oberklaid, 2000). Likewise, recalled childhood
shyness has also been linked with adults’ current levels of generalized anxiety (Neal et
al., 2002). Thus, it remains unclear whether childhood laboratory-evoked social wariness
explains unique variance in both adolescents’ social anxiety and generalized anxiety.

The current study examines whether maternal shyness predicts social anxiety in adolescence
through increases in laboratory-evoked social wariness in childhood. Given the comorbidity
in symptoms of anxiety subtypes, it is important to understand the specificity of effects
from parental and child characteristics to adolescent social and generalized anxiety (Murray,
Cresswell, & Cooper, 2009). This research would elucidate pathways to specific types

of anxiety, informing future research characterizing how exposure to distinct fear-relevant
experiences may shape the differential pathways to social and generalized anxiety, and

the development of differential neural responding patterns. Likewise, evidence supporting
specificity may provide support for the utility of developing fine-grained early identification
and prevention strategies informed by the unique etiological courses of these anxieties.

We assessed maternal shyness when children were 4 years old, observed children’s social
wariness with unfamiliar peers in a laboratory setting at ages 4 and 7, and conducted a
multi-method assessment of adolescents’ social anxiety and generalized anxiety at age 15
consisting of diagnostic interviews, and adolescent- and parent-report of symptoms. Using
structural equation modeling, we first constructed two latent variables for social anxiety
and generalized anxiety. Next, we examined the direct and indirect pathways from maternal
shyness at age 4 to social anxiety and generalized anxiety at age 15 through social wariness
at age 7. We hypothesized that (a) maternal shyness would positively predict adolescent
social anxiety but not necessarily generalized anxiety at age 15, (b) maternal shyness
assessed when the child was age 4 would predict child social wariness at age 7, controlling
for child social wariness at age 4, (c) social wariness at age 7 would predict adolescent
social anxiety but not generalized anxiety at age 15, and (d) social wariness at age 7 would
partially mediate the association between maternal shyness at age 4 and adolescent social
anxiety at age 15.
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Participants were from an ongoing longitudinal study and included 291 children (156
female), selected in infancy based on displays of positive and negative affect. Mothers were
69.4% White, 16.5% African American, 7.2% Hispanic, 3.1% Asian, 3.4% other, and 0.3%
missing, with 35.7% as graduate school graduates, 41.9% as college graduates, 16.2% as
high school graduates, 5.5% with other forms of education, and 0.7% were missing.

Of the original sample (N=291), 244 families provided data for maternal shyness at 4 years,
175 for social wariness at 7 years, 162 for adolescent self-report of social anxiety, 178 for
parent-report of adolescent social anxiety, and 151 for clinical diagnosis of social anxiety.
Examining the pattern of missing data revealed mother’s race/ethnicity was associated with
missing data on maternal shyness, Xz(l) =7.90, p=.005, and marginally associated with
parent report of adolescent anxiety, Xz(l) =3.39, p=.066, and adolescent self-report

of anxiety, Xz(l) =3.39, p=.066, such that children with data on these measures were
more likely to have non-Hispanic, White mothers. Because of this, maternal ethnicity was
included as a covariate in the primary analyses. Missing data on all other variables was not
associated with children’s gender, mother’s ethnicity or maternal education, p’s > .05.

We utilized data from the mothers’ report of their own shyness at 4 years, laboratory-based
social wariness assessments at 4 and 7 years, mother and adolescent reports of social
generalized anxiety at 15 years, and data from clinical diagnostic interviews conducted at 15
years. Mothers received monetary compensation and children picked a gift for participation
at each time point. All procedures were approved by the Institutional Review Board of the
University of Maryland. Signed consent was obtained from each child’s legal guardian prior
to each assessment, and verbal or written assent was obtained from child participants.

Maternal Shyness (4 years).—Mothers provided self-report on the shyness scale (13
items) of The Revised Cheek & Buss Shyness Scale (Cheek & Buss, 1981). Internal
consistency in our sample was strong (a=.85). This scale has good test-retest reliability

and convergent validity with other measures of shyness (Hopko, Stowell, Jones, Armento, &
Cheek, 2005). Items were summed, with greater values indicating greater maternal shyness.

Child Social Wariness (4 and 7 years).—At the 4- and 7-year assessments, child
social wariness was observed in the laboratory during an unstructured free play task with

an unfamiliar, same-age, same-sex peer recruited from the community. Trained coders rated
children’s wariness, reflecting a hesitancy to play and fearful behavior toward the peer, as
well as unfocused/disengaged behavior on a 1 to 7 scale with good inter-rater reliability
(Degnan et al., 2008). Wariness and unfocused/disengaged scores were positively correlated
at both assessments, r=.28 - .31, p<.001, and were averaged to create the social wariness
variable for each time point. Higher values indicated greater laboratory-evoked child social
wariness.
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Mothers also completed the Child Behavior Questionnaire’s shyness scale at ages 4 and 7
(Putnam & Rothbart, 2006). Observed social wariness and mother-reported child shyness
were positively correlated both at age 4 (r=.22, p=.002), and age 7 (r= .37, p<.001),
suggesting that our laboratory evoked social wariness measure showed concurrent validity.
For sensitivity analyses, we also created a composite including both in-lab and mother-report
assessments (i.e., average of the standardized scores of observed social wariness and mother-
report of shyness), which provided a comprehensive assessment of children’s shy and wary
behaviors across multiple settings.

Adolescent Social Anxiety and Generalized Anxiety (15 years).—At the 15-year
assessment, social anxiety and generalized anxiety were both assessed via: (a) adolescent
self-report, (b) parent-report, and (c) clinical diagnosis. Adolescents and mothers completed
the social phobia (7 items) and the generalized anxiety (9 items) scales of the Screen for
Child Anxiety Related Emotional Disorders (Birmaher et al., 1999; SCARED). Both scales
had strong internal consistency in our sample (social anxiety scale: a. = .89 for child-report,
a =.91 for parent-report; generalized anxiety scale. a. =.87 for child-report, a =.89 for
parent-report). Previous research showed these scales to have good discriminant validity,
test-retest reliability, and moderate adolescent-mother agreement (Birmaher et al., 1997).
Items were summed such that higher scores indicated greater anxiety.

Clinicians conducted semi-structured diagnostic interviews with parents and adolescents
using the Kiddie Schedule for Affective Disorders and Schizophrenia for School-Age
Children (KSADS; Kaufman et al., 1997). All clinicians were trained and supervised by
senior clinicians (ACT and DP), who confirmed all diagnoses. Audio recordings were
taken of each interview and interviews were reviewed for reliability. Reliability for anxiety
interviews was high (k=.91). Among the 151 adolescents evaluated, 24 met criteria for
current presence of social anxiety disorder, 20 met criteria for generalized anxiety disorder,
and 8 participants met criteria for both.

Data Analysis

A structural equation model was conducted in Mplus (Version 8; Muthén & Muthén, 2012)
using two broad latent factors: one for social anxiety and one for generalized anxiety at
age 15. Each latent variable included three indicators: adolescent-report, parent-report, and
clinical diagnosis of the respective type of anxiety. We allowed the factors to correlate and
covaried residuals of the same measures (e.g., parent report). Maternal shyness at 4 years
was specified as a predictor of social wariness at 7 years and adolescent social anxiety

at 15 years. Social wariness at 7 years was specified as a predictor of adolescent social
anxiety and generalized anxiety at 15 years. To check the robustness of our results, we also
conducted this model using a more comprehensive score including in-lab and mother-report
assessments. Testing this additional model allowed us to determine whether a broader child
shyness construct yielded similar results.

Based on the preliminary analyses described below with covariates and missing patterns
and in line with previous studies with this sample (Zeytinoglu et al., 2021), we controlled
for maternal education, maternal ethnicity, and gender on the main outcomes and any
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variable that showed a zero-order correlation with these covariates. We used full information
maximum likelihood estimation to handle missing data to reduce potential bias in the
parameter estimates (Enders & Bandalos, 2001). This permitted the inclusion of all
participants with data on one or more variables. Due to missing data, potential departures
from multivariate normality, and inclusion of categorical indicators in the latent variables
(i.e., clinical diagnosis of anxiety), we used weighted least square mean and variance
adjusted estimation, which is a maximum likelihood estimation with robust standard errors
to correct skewness (Muthén & Muthén, 2012). Model fit was evaluated using the chi-square
test of model fit, comparative fit index (CFI), and root-mean-square error of approximation
(RMSEA). Finally, a bias-corrected bootstrapping procedure (5,000 draws) was used in
estimating confidence intervals for indirect effects as this procedure has been shown to
increase accuracy, reducing Type | error rates (MacKinnon, Lockwood, & Williams, 2004).

Descriptive Statistics

Descriptive statistics and correlations of all study variables are presented in Table 1.
Compared to boys, girls demonstrated greater social wariness at 7 years, reported greater
social anxiety and generalized anxiety at 15 years, and were reported by their parents to have
greater social anxiety and generalized anxiety at 15 years. Maternal ethnicity was associated
with social wariness at 4 years, such that children of non-Hispanic, White mothers were

less socially wary than children of non-White and/or Hispanic mothers. Higher maternal
education was associated with greater child social wariness at 4 years. Thus, gender,
maternal ethnicity, and maternal education were included as covariates in the primary model.

Primary Analyses

The model fit was excellent: Xz (36) =38.31, p=.37; RMSEA =.02 [90% CI = .00 —

.05]; and CFI =.99. Unstandardized path coefficients are reported in Table 2. Standardized
path coefficients among the study variables are presented in Figure 1. As shown in Figure
1, all indicators loaded well on the intended latent constructs of adolescent social anxiety
and generalized anxiety. Adolescent social anxiety and generalized anxiety at 15 years were
positively associated, such that those who were higher in social anxiety were also higher

in generalized anxiety. Maternal shyness at 4 years was positively related to child social
wariness at 4 years and positively predicted child social wariness at 7 years, controlling

for social wariness at 4 years. Maternal shyness at 4 years and child social wariness at

7 years positively predicted adolescents’ social anxiety, but not generalized anxiety, at 15
years, suggesting that maternal shyness and child social wariness were unique predictors of
adolescent social anxiety. The indirect effect from maternal shyness at 4 years to adolescent
social anxiety at 15 years through social wariness at 7 years was significant, 8= .07, 95%
CI [.005, .141]; B=.03, 95% Bootstrap Cl [.002, .057]. These results suggest that childhood
social wariness partially mediated the pathway between maternal shyness and adolescent
social anxiety.

Further, sensitivity analyses yielded similar results (see FigS1 & Table S1). Maternal
shyness at 4 years was positively related to child shyness composite at 4 years and positively
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predicted child shyness at 7 years. Child shyness showed moderate stability from age 4

to 7. Child shyness predicted adolescent social anxiety, but not generalized anxiety, at age
15. Maternal shyness marginally predicted adolescent social anxiety and did not predict
generalized anxiety. The indirect effect from maternal shyness at 4 years to adolescent social
anxiety at 15 years through child shyness at 7 years was significant, 8= .12, 95% CI [.039,
.206]; B =.04, 95% Bootstrap CI [.014, .078]. These results suggest that childhood shyness
mediated the pathway between maternal shyness and adolescent social anxiety.

Discussion

This study examined the mediating role of social wariness at age 7 in the relation between
maternal shyness at age 4 and social anxiety at age 15. Maternal shyness was directly
associated with adolescent social but not generalized anxiety, and childhood social wariness
partially mediated the association between maternal shyness and adolescent social anxiety.
These findings suggest that maternal shyness uniquely predicts adolescent social anxiety,
and that childhood social wariness is a mediator through which maternal shyness predicts
social anxiety in adolescence.

Our findings extend previous research relating maternal shyness and children’s shyness
(Daniels & Plomin, 1985; MacGowan & Schmidt, 2020). Maternal shyness may contribute
to children’s social wariness through genetic or environmental transmission. Mothers high
in shyness may model (Rickman & Davidson, 1994) or reinforce children’s socially

wary behaviors (Coplan et al., 2008) and/or provide fewer opportunities for children’s
socialization (Bdgels et al., 2001).

In the current study, observed social wariness with unfamiliar peers at age 7 was associated
with social anxiety but not generalized anxiety at age 15. This could reflect relations
between early sub-clinical and later clinical reflections of social anxiety (Pérez-Edgar &
Fox, 2005; Rapee & Coplan, 2010). Social wariness also may hinder social-skill acquisition
by inhibiting peer interactions and limiting opportunities to practice social skills, with
concomitant effects on self-esteem and social anxiety (Rubin, Coplan, & Bowker, 2009).
Such results suggest that social wariness may provide a target for prevention efforts.

Our results suggest that maternal shyness directly relates to adolescent social anxiety,
beyond relations to childhood social wariness. Although social wariness, observed in the
laboratory, may be an early risk marker; it does not fully explain the relation between
maternal shyness and adolescent social anxiety. A more comprehensive construct including
assessments of children’s internal experiences and behaviors in multiple settings may better
explain this relation. In fact, a shyness composite including mother-report and observed
behavior, more fully mediated the link from maternal shyness to adolescent social anxiety
(see FigS1). However, this mediation may also reflect reporter bias. In future work, it would
be important to include other reporters such as teachers or fathers, and/or observe children’s
wary behaviors across multiple contexts, when examining these relations.

Notably, consistent with our previous findings (Degnan et al., 2014), the stability in
children’s observed social wariness from ages 4 to 7 was weak. Multiple factors
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could attenuate this relation, including the diversity in the number, nature and quality

of social experiences (Fox et al., 2001; Rubin, Barstead, Smith, & Bowker, 2018).

Similarly, children’s specific sociocultural experiences (e.g., intergroup contact, parental
racial/ethnic socialization) and/or the temperament of the unfamiliar peer may also impact
children’s laboratory-evoked social wariness. These factors further highlight the importance
of replicating these results by assessing children’s wariness across multiple contexts

and/or by incorporating caregiver reports. As such, our sensitivity analyses using a more
comprehensive shyness assessment (including mother-report and observed behavior) showed
moderate levels of stability in children’s shyness and demonstrated the robustness of our
main results.

This study has several notable strengths including a 12-year prospective, longitudinal,
multi-method design, including maternal self-report of shyness, observed measures of social
wariness, and latent variables of social and generalized anxiety composed of adolescent
self-report, parent-report, and clinical-reports. In addition, we examined social anxiety and
generalized anxiety simultaneously with the aim to identify a unique developmental pathway
to social anxiety.

Despite its strengths, the current study has several limitations. First, this study focused

on only mothers’ shyness. Future studies would benefit from examining more than one
caregiver to understand the independent and interactive effects of caregiver shyness on child
temperament and anxiety. Second, we did not use a genetically informed study design to
identify the extent to which the relations identified in this study are driven by genetic or
environmental influences. Third, we did not measure maternal anxiety to understand the
unique or shared effects of maternal shyness, after accounting for the effects of mothers’
social or generalized anxiety, on child temperament and anxiety. Fourth, we did not examine
the specific parental behaviors (e.g., modeling, verbal communication) through which
maternal shyness may contribute to the development of children’s social anxiety. Fifth,

we did not assess siblings’ social wariness and anxiety, and whether mothers had different
parenting experiences with them. Given that mothers may engage in different parenting
behaviors with their children (Hudson & Rapee, 2002; Madigan et al., 2016), it would

be important to examine the impact of maternal shyness on siblings based on mothers’
differential parenting experiences.

To conclude, this study provides evidence that higher levels of maternal shyness during

the early part of a child’s life contributes to increased social wariness in childhood, which
in turn leads to greater social anxiety in mid-adolescence. These findings have two main
implications for the prevention of anxiety disorders. First, children of mothers with high
levels of shyness may benefit from prevention efforts aimed at reducing the mother-to-child
transmission of shyness and social anxiety. For example, previous work suggests that
increasing parents’ encouragement of children’s approach behaviors in unfamiliar social
situations may help reduce or prevent increases in children’s social wariness during early
childhood (e.g., Chronis-Tuscano et al., 2015). Second, given the association between
children’s social wariness and social anxiety in adolescence, targeting children with high
social wariness in childhood (Luke, Chan, Au, & Lai, 2017) and improving their social skills
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during free play situations with peers may be viable strategies for the prevention of social
anxiety disorders (Chronis-Tuscano, Danko, Rubin, Coplan, & Novick , 2018).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key points:
. Social anxiety is a prevalent mental health problem during adolescence with
negative consequences.
. Given the comorbidity between social anxiety and generalized anxiety in

adolescence, it is important to identify the unique pathways to adolescent
social anxiety to inform early prevention.

. Maternal shyness assessed when their children were four years old was
positively associated with adolescents’ social anxiety but not generalized
anxiety at age fifteen.

. Children’s social wariness at age seven partially mediated the association
between maternal shyness when children are four and adolescent social
anxiety at age fifteen.

. Targeting mothers’ shy behaviors and children’s social wariness may help
reduce the risk or severity of social anxiety in adolescence.
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