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Infant Attachment Security and Early Childhood Behavioral Inhibition
Interact to Predict Adolescent Social Anxiety Symptoms
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Insecure attachment and behavioral inhibition (BI) increase risk for internalizing problems, but few longitudinal studies have examined their interaction in predicting adolescent anxiety. This study included 165 adolescents (ages 14–17 years) selected based on their reactivity to novelty at 4 months. Infant attachment was
assessed with the Strange Situation. Multimethod BI assessments were conducted across childhood. Adolescents and their parents independently reported on anxiety. The interaction of attachment and BI signiﬁcantly
predicted adolescent anxiety symptoms, such that BI and anxiety were only associated among adolescents
with histories of insecure attachment. Exploratory analyses revealed that this effect was driven by insecureresistant attachment and that the association between BI and social anxiety was signiﬁcant only for insecure
males. Clinical implications are discussed.

Anxiety disorders are among the most common
psychiatric problems seen in children and adolescents, with prevalence estimates ranging from 5.7%
to 17.7% (Costello & Angold, 1995). Poor quality of
parent–child attachment has long been theorized to
have lasting adverse effects on child adjustment,
including increased risk for the development of
psychopathology generally, and anxiety disorders
speciﬁcally (Bowlby, 1973; Sroufe, Egeland, Carlson,
& Collins, 2005). Behavioral inhibition (BI) refers to
a predisposition or temperament, characterized by
consistently responding to unfamiliar situations,
objects, and people with negative emotion and
withdrawal (Fox, Henderson, Marshall, Nichols, &
Ghera, 2005; Kagan, 1997). BI occurs in approximately 15%–20% of children and has been identiﬁed as one of the most reliable individual-level
early predictors of anxiety disorders (Clauss &
Blackford, 2012). While there is evidence for associations between temperamental reactivity and
attachment classiﬁcation in infancy (Marshall &
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Fox, 2005), as well as infant attachment classiﬁcations predicting BI in toddlerhood (Calkins & Fox,
1992), few studies have prospectively examined
direct and interactive effects of insecure attachment
and BI together in predicting adolescent anxiety.
Attachment theory suggests that infants have a
need for social contact and proximity and that a
corresponding behavioral system supports the fulﬁllment of this need (Bowlby, 1969). This system
promotes the infant’s development of an attachment to a caregiver, though the type of attachment
formed depends on the quality of daily caregiving
that is experienced within the caregiver–child relationship. Based on behavior displayed during
Strange Situation Procedure (SSP; Ainsworth, Blehar, Waters, & Wall, 1978), most infants (i.e.,
approximately 61%–65% in normative samples
worldwide; van IJzendoorn, 1995; van IJzendoorn
& Kroonenberg, 1988) can be classiﬁed as showing
a secure attachment. Infant behaviors observed during the SSP are thought to reﬂect the quality of the
caregiver–child relationship (Bretherton, 1992).
Securely attached infants display a pattern of
behavior during the SSP in which they comfortably
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explore their surroundings when the caregiver is
present and effectively relieve distress when
reunited with the caregiver following separation.
Thus, the caregiver supports effective emotion regulation, establishing the foundation for further social
and emotional development (Cassidy, 1994).
In contrast, insecure attachment refers to three
distinct patterns of infant behavior observed during
the SSP (Ainsworth et al., 1978). These include
infants who ignore or avoid contact with their caregiver following separation (“insecure-avoidant”);
who seek proximity and physical contact with their
parent, but also show angry behaviors and are
unable to effectively modulate their distress when
reunited (“insecure-resistant” or “insecure-ambivalent”); or who show anomalous or fearful behaviors
upon reunion, suggesting a breakdown in the
attachment system (“insecure-disorganized”; Main
& Solomon, 1986).
Recent meta-analyses indicate that insecure
attachment in infancy is a nonspeciﬁc risk factor for
psychopathology, predicting both internalizing and
externalizing symptoms (e.g., Fearon, BakermansKranenburg, van IJzendoorn, Lapsley, & Roisman,
2010; Groh, Roisman, van IJzendoorn, BakermansKranenburg, & Fearon, 2012). In two recent metaanalyses, Groh et al. (2012) and Madigan, Atkinson,
Laurin, and Benoit (2013) reported signiﬁcant
though modest (ds = 0.15 and 0.37, respectively)
associations between insecure attachment and internalizing symptoms. In a meta-analysis examining
insecure attachment and externalizing behavior, Fearon et al. (2010) also reported a modest, signiﬁcant
effect for the association between insecure attachment and externalizing symptoms (d = 0.31). These
results may suggest that divergent developmental
pathways emerge over time among children who
form insecure attachments to caregivers in infancy,
including both internalizing and externalizing outcomes. Prior studies have reported high correlations
between internalizing and externalizing problems in
childhood (ranging from 0.66 to 0.72), suggesting
considerable co-occurrence of disorders across these
domains (Costello, Mustillo, Erkanli, Keeler, &
Angold, 2003; Lahey et al., 2004). Thus, it could be
that this comorbidity accounts for insecure attachment predicting both outcomes.
Childhood BI appears to be a relatively speciﬁc
early risk factor that is associated with more than
sevenfold increased risk of social anxiety disorder
(SAD; Clauss & Blackford, 2012). In a recent metaanalysis, Clauss and Blackford (2012) reported that
43% of children with childhood BI met criteria for
SAD at follow-up assessments, compared to only
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12% of noninhibited children. Further, studies
including multiple childhood assessments of BI
across time suggest greater risk of anxiety, and particularly SAD, among adolescents with histories of
consistently high BI (Chronis-Tuscano et al., 2009;
Essex, Klein, Slattery, Goldsmith, & Kalin, 2010).
For instance, Chronis-Tuscano et al. (2009) reported
that the presence of consistently high BI increased
the risk of lifetime SAD twofold by adolescence
(OR = 1.98). Essex and colleagues (2010) found
rates of SAD as high as 50% among 14-year-olds
with histories of chronic high BI, relative to rates of
27% and 5% in those with histories of less chronic
BI (i.e., a “middle-high” and “middle” BI group,
respectively) and to rates of 0% in low-middle and
chronic low BI groups.
Though BI is a primary early risk factor for SAD
(Clauss & Blackford, 2012), it may not be sufﬁcient
for the development of SAD or other anxiety disorders. That is, most children with the temperament
of BI across early childhood do not develop anxiety
disorders, and many children with anxiety disorders do not have histories of consistently high BI
(Degnan & Fox, 2007). This highlights the importance of examining other factors that may alter the
trajectories of children within this temperamental
group either toward or away from developing anxiety disorders. Though relatively understudied, such
moderation effects have been reported (Degnan,
Almas, & Fox, 2010). For instance, consistently high
BI has been found to predict adolescent SAD only
in the presence of maternal overcontrol (LewisMorrarty et al., 2012) or certain cognitive or attention biases (e.g., Perez-Edgar et al., 2010). Therefore,
further research is needed to identify moderating
factors that increase risk for anxiety disorders, particularly SAD, among children with consistent high
BI.
Results of empirical studies investigating both
insecure attachment and BI as predictors of childhood anxiety suggest that both risk factors are independently associated with concurrent child anxiety
during the preschool (e.g., Manassis, Bradley, Goldberg, & Hood, 1995; Shamir-Essakow, Ungerer, &
Rapee, 2005) and middle school (e.g., van Brakel,
Muris, B€
ogels, & Thomassen, 2006) periods. However, methodological limitations of these studies
include cross-sectional research design (Brumariu &
Kerns, 2010; Manassis et al., 1995; Shamir-Essakow
et al., 2005; van Brakel et al., 2006), small sample
sizes (e.g., N = 20; Manassis et al., 1995), assessment of BI from the child’s behavior during the SSP
(Stevenson-Hinde, Shouldice, & Chicot, 2011), or
the reliance on self-, parent, or retrospective report
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of constructs (Brumariu & Kerns, 2010; van Brakel
et al., 2006).
Despite a strong theoretical foundation, few
empirical studies have examined the interaction of
attachment and BI together in predicting childhood
anxiety. However, one prior study using the current
sample reported that infants classiﬁed as insecureavoidant during the SSP at age 14 months had a
higher incidence of parent-rated externalizing
behavior problems at age 4 years, relative to those
classiﬁed as secure or insecure-resistant (Burgess,
Marshall, Rubin, & Fox, 2003). There was also an
interaction effect such that the combination of insecure-avoidant attachment and uninhibited temperament predicted a higher incidence of externalizing
behavior problems at age 4 years. Interestingly, the
hypothesis that the combination of insecure-resistant attachment and BI would predict internalizing
problems through age 4 was not supported. The
authors speculated that it may have been too early
to detect internalizing problems and that such difﬁculties might be expected to emerge in later childhood and adolescence. Therefore, longitudinal
follow-up of this sample into adolescence is warranted.
One prior study, (Warren, Huston, Egeland, &
Sroufe, 1997) reported that insecure-resistant attachment in infancy predicted anxiety disorders at age
17 (N = 172), when controlling for both maternal
anxiety and infant temperament. Of note, only
direct effects of the independent variables were
examined in predicting adolescent anxiety, and not
interactive effects. Additionally, temperament was
assessed within the ﬁrst 10 days of life via nurse
and observer ratings, rather than using a standardized laboratory paradigm (e.g., Kagan, Reznick, &
Snidman, 1988). Thus, very few longitudinal studies
have investigated interactive effects of attachment
and BI in predicting the development of anxiety
into adolescence.
Mothers of infants classiﬁed as insecure-resistant
have been observed to be the least consistently
available and the least competent in providing comfort in response to distress, relative to other mothers (Cassidy & Berlin, 1994). They also show a
greater tendency than other mothers to directly
interfere with their infants’ exploration (Ainsworth
et al., 1978; Cassidy & Berlin, 1994). Interestingly,
parenting characterized by overly involved or
overly directive behaviors (i.e., “oversolicitousness”)
has also been associated with BI (Rubin, Coplan, &
Bowker, 2009) and with childhood and adolescent
anxiety, generally (d = 0.58), and more speciﬁcally
with SA (d = 0.76; van der Bruggen, Stams, &

B€
ogels, 2008). Thus, early variations in parental care
may serve as a key environmental connection
between insecure attachment, BI, and the development of anxiety.
As discussed in a recent review by Doey,
Coplan, and Kingsbury (2013), across different
methodologies, there has been limited evidence of
gender differences in the occurrence of BI and shyness across early to middle childhood. However,
there is growing evidence to suggest that the psychosocial consequences of consistent high BI and
shyness may be greater for boys than for girls, perhaps because shyness in boys is less socially acceptable than it is in girls, particularly when BI persists
over time (Doey et al., 2013). For example, stronger
associations between shyness and a multitude of
negative outcomes have been found for boys relative to girls, including peer exclusion, social rejection, anxiety, depression, low self-esteem, and
difﬁculties adjusting to adulthood (e.g., Caspi,
Elder, & Bem, 1988; Coplan, Closson, & Arbeau,
2007; Spangler & Gazelle, 2009). Despite this
mounting evidence, not all prior studies have
reported that boys with BI or shyness are at greater
risk of internalizing problems. For example, of particular relevance to the present study, Schwartz,
Snidman, and Kagan (1999) found a stronger association between BI and SA for girls than for boys.
Thus, inﬂuences of child gender on the development of anxiety among children with BI or shyness
have been somewhat mixed and require further
investigation. Similarly, there have not been longitudinal studies examining gender differences in
attachment classiﬁcations or interactions between
child gender and attachment security in predicting
adolescent anxiety.
To our knowledge, no prospective longitudinal
studies have examined insecure attachment and
consistently high BI together, as predictors of anxiety
during adolescence. In particular, SA symptoms
and SAD are important outcomes to evaluate, given
that BI has been found to predict increased rates of
SAD (Clauss & Blackford, 2012). The present study
therefore aims to address these gaps in the prior
research literature. We hypothesized that infant
attachment would moderate the association
between consistently high BI and adolescent anxiety, such that BI would be a better predictor of
anxiety for adolescents with histories of insecure
attachment than it would for those who had been
securely attached. We speculated that direct or
interactive effects between consistent BI, insecure
attachment, and anxiety might be stronger for
males, relative to females, considering ﬁndings
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suggesting that consistent shyness is associated
with poorer long-term outcomes among males than
females. However, given inconsistent ﬁndings
reported in the prior literature, and limited research
concerning gender differences in attachment classiﬁcations, we considered examination of interactions
of attachment and BI with child gender to be
exploratory.

Method
Participants
The present study included adolescents who
were selected based on their reactivity to novel
auditory and visual stimuli at age 4 months and
followed longitudinally as part of a larger study
(Fox, Henderson, Rubin, Calkins, & Schmidt, 2001).
Initially, recruitment mailings were sent to families
ascertained from the birth records of local hospitals,
asking that parents return a survey indicating
whether their child: was born full-term and normally developing, had not experienced any serious
birth complications, and whether parents were
right-handed (to address aims of the larger study).
Of the infants who met study inclusion criteria, 443
were assessed through standardized laboratory paradigms of reactivity to novel stimuli at age
4 months (see Fox et al., 2001). Based on these
assessments, 178 infants (92 female, 86 male) were
followed into adolescence, with 37% showing high
negative and high motor reactivity in response to
novel stimuli, 29% showing high positive and high
motor reactivity, and 34% showing low reactivity.
All participants were European American and initially from two-parent, middle to upper-class families. Mothers had completed high school (28%),
college (49%), or graduate school (11%), with the
remainder having listed their educational attainment as other (12%).
The present analyses include 165 adolescents (83
female, 82 male) ranging in age from 14 to 17 years
(M = 15.05, SD = 1.82) who provided observational
or maternal report BI data at one or more time
points across early childhood (at 14 and 24 months,
4 and 7 years). Of these, 143 (86.7% of those with
BI data) participated in the SSP at age 14 months
and 113 (68.5% of those with BI data) completed
anxiety questionnaires in adolescence. Missing data
patterns across child gender, attachment, BI, and
anxiety measures did not violate the assumption
that data were missing completely at random
(MCAR; Little & Rubin, 1987), Little’s MCAR average v2 = 3.20, ps > .25.
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Measures
Infant Attachment
The SSP is considered the gold standard measure
of infant attachment (Ainsworth et al., 1978). It is a
24-min standardized laboratory observation consisting of eight 3-min segments. Two of these involve
separation episodes, during which the parent leaves
the room, followed by reunion episodes during
which the infant’s behavior is coded for quality of
attachment upon the parent’s return. The SSP is
intended to activate the infant’s attachment system
through exposure to an increasingly threatening situation. That is, the SSP takes place in an unfamiliar
room with novel toys, and the infant meets an
unfamiliar adult with whom he or she is ﬁrst left
alone, and later he or she is left completely alone in
the room.
Infants were classiﬁed as secure (B), insecureavoidant (A), or insecure-resistant (C) based on
their behavior during SSP reunion episodes, in
accordance with the coding procedures outlined
by Ainsworth et al. (1978). As previously reported
(Bar-Haim, Sutton, Fox, & Marvin, 2000; Burgess
et al., 2003; Marshall & Fox, 2005), coding was
completed by raters who had achieved reliability
with an attachment researcher, who had completed
extensive training and passed a reliability test with
expert coders. A randomly selected 25% of SSP
cases were triple-coded with the attachment
researcher, and an additional 25% were doublecoded. Interrater reliability was satisfactory
between coders (js > .75), and any differences
were resolved through discussion and mutual
agreement.
Behavioral Inhibition
At 14 and 24 months, infants’ reactions to an
unfamiliar room, mechanical robot, and adult stranger during a standardized laboratory procedure
were coded to provide an index of BI (Fox et al.,
2001). At 24 months, the procedure also included
asking children to crawl through a pop-up tunnel.
Child behavior during these tasks was coded in seconds for behaviors such as latency to touch a toy or
approach the stranger, latency to vocalize, and proportion of time spent in proximity to the mother. A
composite index of BI at each age was computed
by summing standardized reaction scores to these
novel stimuli, with higher scores indicating greater
BI. At 14 and 24 months, interrater reliability was
adequate based on intraclass correlations (ICCs)
calculated from 15% (ICCs ranged from 0.85 to
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1.00) and 24% (ICCs ranged from 0.77 to 0.97) of
the sample, respectively.
Parent ratings of child BI at 14 and 24 months
were based on the 19-item Social Fearfulness (SF)
scale (a = .87) of the Toddler Behavior Assessment
Questionnaire (Goldsmith, 1996), on which parents
rate the frequency of child behaviors occurring
within the past month. The SF scale includes items
assessing child inhibition, distress, withdrawal, and
shyness, with higher scores indicating greater BI
(e.g., “When he or she saw other children while in
the park or playground, how often did your child
approach and immediately join in play?”).
At ages 4 and 7, children were observed during
a same-age, same-sex free-play session in which
four unfamiliar children were left alone together in
the playroom for 15 min with age-appropriate toys
while their mothers remained in a waiting area
(Fox et al., 2001). Each playgroup consisted of one
child who exhibited high BI in the laboratory at the
previous visit (.5 SD or more above the mean), one
child who exhibited very low BI in the previous
laboratory visit (.5 SD or more below the mean),
and two average children (within 1 SD of the
mean). Child behaviors ﬁtting two categories from
the Play Observation Scale (Rubin, 2001) were
coded in 10-s segments: onlooking behavior, deﬁned
as “the child observes the other children’s activities
without attempting to play,” and unoccupied behavior, deﬁned as “the child demonstrates an absence
of focus or intent.” Higher scores indicated a
greater proportion of BI. Three independent coders
double-coded 30% of the cases at age 4 and 7 years,
and interrater reliability estimates were adequate
(js ranging from 0.71 to 0.86 at 4 years; 0.84 to 0.88
at 7 years).
At 4 and 7 years, parents completed the Shyness
and Sociability subscale of the Colorado Children’s
Temperament Inventory (Rowe & Plomin, 1977).
This scale includes ﬁve items rated from 1 to 5,
such as “child tends to be shy” or “child takes a
long time to warm up to strangers” (a = .88), with
higher scores indicating greater BI.
Longitudinal BI Proﬁles
To create a comprehensive, single BI variable
incorporating all eight measures of BI collected
across the four time points, BI proﬁles were created
using latent class analysis (LCA) performed in
Mplus 6.1 (Muthen & Muthen, 2011). This analysis
yielded continuous probability scores reﬂecting the
likelihood of each individual to consistently display
high BI over time (Lewis-Morrarty et al., 2012). The

LCA included continuous measures of observed BI
and parent report of BI at the four time points (i.e.,
a total of eight measures) to estimate probability of
BI class membership. To account for our use of different BI measures over time, a subtype of LCA,
latent proﬁle analysis (LPA; Gibson, 1959), was performed, which estimates the average level of BI at
each age independently within each class or proﬁle.
Models with two through four proﬁles were estimated. Best model ﬁt was assessed using Bayesian
information criteria (BIC), where the smallest number indicates best ﬁt, and the Lo–Mendell–Rubin
likelihood ratio test (LMRL), which tests the signiﬁcance of the 2 log likelihood difference between
models with k and k
1 proﬁles (Lo, Mendell, &
Rubin, 2001).
The LPA utilized all 165 participants who provided BI data at any of the assessments, as the data
did not violate missing data assumptions, Little’s
MCAR v2(180) = 192.86, p = .24. The two-proﬁle
model was chosen as the best ﬁtting model because
a low BIC and a signiﬁcant LMRL occurred for this
model relative to the others (see Lewis-Morrarty
et al., 2012, for more detail). The high-BI proﬁle
represented high average levels of BI at all four
study time points, and 15% of the sample (n = 25)
had a higher probability of membership in this
proﬁle than the other proﬁle. The low = proﬁle represented lower levels of BI at all four time points,
and 85% of the sample (n = 140) had a higher probability of membership in this proﬁle than the other
proﬁle. In the current study, the continuous individual probabilities of membership in the high-BI proﬁle were used as the consistently high BI variable
in all subsequent analyses (M = 0.16, SD = 0.34).
Adolescent Anxiety
When participants were ages 14–17 years, they
and their parents independently completed the
Screen for Child Anxiety Related Emotional Disorders (SCARED; Birmaher et al., 1999). Consistent
with the clinical standards in assessing childhood
psychopathology, we examined both adolescentand parent-reported anxiety symptoms to retain
important information gained from each informant separately (De Los Reyes, Thomas, Goodman,
& Kundey, 2013). The SCARED is a 41-item
psychometrically sound measure of child and adolescent anxiety that asks informants to rate items on
a 3-point scale (0 = not true or hardly ever true,
1 = somewhat or sometimes true, and 2 = very true or
very often true). The SCARED generates a total anxiety (TA) score (SCARED–TA; adolescent: a = .93,
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parent: a = .94), which is composed of scores on
ﬁve subscales: Panic Disorder or Signiﬁcant Somatic
Symptoms, Generalized Anxiety, Separation Anxiety, Social Anxiety (SA) and Signiﬁcant School
Avoidance. We also examined the adolescent- and
parent-report versions of the SCARED–SA subscale
(adolescent: a = .74; parent: a = .83). The SCARED–
SA scale includes items such as, “I feel nervous
when I am with other children or adults and I have
to do something while they watch me like read
aloud, speak, play a game, or play a sport,” and, “I
feel nervous when I am going to parties, dances, or
any place where there will be people I don’t know
well.” Higher scores on the SCARED–SA scale indicate greater SA symptoms.
To assess anxiety diagnoses, 124 (75.2%) of the
165 adolescents and their parents were administered the Kiddie-Schedule for Affective Disorders
and Schizophrenia for School-Age Children–Present
and Lifetime version (Kaufman et al., 1997), which
included supplemental questions from the Anxiety
Disorders Interview Schedule for Children (Silverman & Albano, 1996). Interviews were conducted
separately with parents and with adolescents to
obtain independent ratings of symptoms. Any discrepancies were discussed with the parent and adolescent together to clarify the presence or absence of
a disorder. Interviews were conducted by advanced
clinical psychology doctoral students under the
supervision of a licensed clinical psychologist and a
board-certiﬁed child and adolescent psychiatrist, all
of whom were blind to temperament, attachment,
and SCARED data. Audiotapes of 59 interviews
(47.6%) were reviewed for reliability, and interviewer agreement with expert clinicians was high
for anxiety diagnoses (j = .92).
Data Analytic Plan
We ﬁrst examined direct and interactive associations between attachment (i.e., two-group comparison; secure vs. insecure) and BI in predicting
adolescent TA and SA symptoms. We examined the
adolescent- and parent-report SCARED scales independently due to the likelihood of informant discrepancies (De Los Reyes et al., 2013) and (given
that the BI variable was partially based on maternal
report) to reduce the potential effects of shared
method variance. We were also interested in exploring whether child gender moderated associations
between BI, attachment, and anxiety; thus, child
gender was included in our main analyses. Second,
we examined the interaction between attachment
and BI in predicting anxiety diagnoses. Third, we
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compared associations between BI and anxiety
symptoms among adolescents with histories of insecure-avoidant and insecure-resistant attachment,
relative to those who had been securely attached.
Linear and logistic regression models were tested
in an structural equation modeling framework with
maximum likelihood estimation for all participants
with data on one or more variables using Mplus.
This analysis estimates the log likelihood of each
model for the outcome measure (anxiety symptoms
or disorder), conditional on the covariates (gender,
attachment, BI, Gender 9 Attachment, Gender 9
BI, Attachment 9 BI, Gender 9 Attachment 9 BI).
Similar to traditional regression analysis, all covariates were assumed to be correlated. Means and
variances of all continuous covariates were estimated in the model to allow for missing data
among these measures. Prior to these analyses, the
continuous BI variable was mean centered and
dichotomous predictors (i.e., gender and attachment) were dichotomized as 0 and 1. Interactions
were computed as the product of the mean-centered (i.e., BI) and dichotomous (i.e., gender and
attachment) variables. Anxiety symptoms were continuous variables, whereas anxiety diagnoses were
categorical variables.

Results
Preliminary Analyses
Table 1 presents descriptive statistics for the
main study variables. The two-way distribution of
infant attachment classiﬁcations for the sample was:
59.4% secure (n = 85) and 40.6% insecure (n = 58).
Among those classiﬁed as insecurely attached, 25
were insecure-avoidant (17.5%) and 33 were insecure-resistant (23.1%). Secure and insecure infants
did not differ signiﬁcantly in terms of BI probability
scores, F(1, 142) = 1.42, p = .24, nor did the proportion of secure versus insecure infants differ signiﬁcantly
according
to
child
gender,
v2(1,
N = 143) = 2.92, p = .09. However, insecure-resistant attachment was signiﬁcantly associated with
14-month observed BI, such that infants with insecure-resistant attachment patterns showed higher
observed BI at 14 months, t(143) = 2.95, p = .01.
Additionally, secure attachment was negatively
associated with observed BI at 24 months, t(143) =
2.09, p = .04. No other associations between
attachment and BI or SCARED scores were statistically signiﬁcant, ps > .05, and no signiﬁcant associations between attachment and anxiety diagnoses
were found.
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Table 1
Descriptive Statistics on Main Study Variables
Measure
Gender (0 male, 1 female)
Observed BI
14 months
24 months
4 years
7 years
Parent-reported BI
14 months
24 months
4 years
7 years
BI probability
Attachment security (0 secure; 1 insecure)
SCARED–SA
Adolescent report
Parent report
SCARED–TA
Adolescent report
Parent report

N

Minimum

Maximum

M

SD

Skewness

165

0.00

1.00

0.50

0.50

0.01

142
150
137
115

8.90
8.07
0.00
0.00

16.75
11.52
0.87
1.00

0.00
0.00
0.19
0.15

5.07
4.32
0.16
0.14

1.08
0.44
1.98
2.95

139
133
133
116
165
143

1.63
2.00
1.00
1.00
0.00
0.00

6.40
6.21
4.80
4.00
1.00
1.00

3.88
4.09
2.54
2.24
0.16
0.41

0.83
0.95
0.84
0.76
0.34
0.49

0.30
0.28
0.35
0.35
1.94
0.39

113
113

0.00
0.00

13.00
14.00

3.80
3.84

3.34
3.75

0.62
0.90

113
113

0.00
0.00

50.00
47.00

14.52
10.81

11.37
10.01

0.90
1.16

Note. BI = behavioral inhibition; SCARED = Screen for Child Anxiety Related Emotional Disorder; TA = total anxiety; SA = social
anxiety.

Table 2 presents bivariate correlations among the
individual BI measures and adolescent SCARED
scores. As shown in Table 2, there were signiﬁcant
associations between parent-reported BI at 4 and
7 years and the adolescent SCARED scores, with
rs ranging from .18 to .38. There was also a signiﬁcant gender difference in BI, such that males had
signiﬁcantly higher BI probability scores than
females, F(1, 164) = 4.68, p = .03. Bivariate correlations between the adolescent- and parent-reported
SCARED scores ranged from 0.38 and 0.78,
ps < .05, with stronger correlations between scales
reported on by the same, relative to different, informant(s).
Insecure Attachment 9 BI Predicting Adolescent
TA Symptoms
Results from the models predicting adolescentand parent-reported SCARED–TA symptoms from
child gender, attachment, and BI are presented in
Table 3. In the model predicting adolescentreported TA symptoms, there were no signiﬁcant
main effects of gender (0 = male, 1 = female),
attachment (0 = secure, 1 = insecure), or BI,
ps > .05. However, the two-way interaction
between attachment and BI was signiﬁcant, p < .01.
The three-way interaction was only marginally signiﬁcant, p = .09, and was not probed further.

As recommended by Aiken and West (1991), to
examine the signiﬁcant two-way interaction
between attachment and BI in predicting adolescent-reported TA, the effect of BI on TA was examined among adolescents classiﬁed as securely
attached as infants compared to those classiﬁed as
insecurely attached. Among adolescents with histories of secure attachment, BI was not associated
with adolescent-reported TA, p = .54, whereas this
association was positive and signiﬁcant for adolescents with histories of insecure attachment, p = .01.
In the model predicting parent-reported TA
symptoms, a signiﬁcant main effect of attachment
emerged, such that adolescents with histories of
insecure attachment were rated as more anxious by
their parents than those with histories of secure
attachment, p = .03. No other signiﬁcant effects
emerged. The two-way interaction between attachment and BI was only marginally signiﬁcant in predicting parent-reported TA, p = .08, and was not
probed further.
Insecure Attachment 9 BI Predicting Adolescent
SA Symptoms
Results of the models predicting adolescent- and
parent-reported SCARED-SA symptoms are presented in Table 3. Results of the separate models
predicting adolescent- and parent-reported SA
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Table 2
Bivariate Correlations Among Study Variables

1. Observed
BI—14 month
2. Observed
BI—24 month
3. Observed
BI—4 years
4. Observed
BI—7 years
5. Parent report
BI—14 month
6. Parent report
BI—24 month
7. Parent report
BI—4 years
8. Parent report
BI—7 years
9. Adolescent report
SCARED–SA
10. Adolescent report
SCARED–TA
11. Parent report
SCARED–SA
12. Parent report
SCARED–TA
13. Attachment
security

2

3

4

.41***

.28***

.13

.23**

.34***

.22*

—

.38***

.23*

.18*

.36***

—

.26**

.32***
.04

—

5

—

6

9

10

11

12

.19*

.01

.05

.09

.00

.05

.30***

.33**

.04

.05

.00

.04

.12

.39***

.48***

.39***

.05

.06

.03

.08

.03

.02

.30***

.27**

.17

.11

.09

.03

.09

.32***

.16

.22**

.05

.03

.05

.00

.02

.37***

.36***

.13

.05

.17

.07

.01

—

.74***

.18*

.14

.28**

.17

.02

—

.24*

.15

.38***

.27*

.03

—

.78***

.47***

.54***

.02

.38***

.69***

.05

.73***

.11

—

—

—

—

.17
—

Note. (N = 165). BI = behavioral inhibition; SCARED = Screen for Child Anxiety Related Emotional Disorder; TA = total anxiety;
SA = social anxiety; attachment security = 0 secure, 1 insecure.
*p < .05. **p < .01. ***p < .001.

revealed no signiﬁcant main effects, ps > .05. However, the two-way interaction between attachment
and BI signiﬁcantly predicted adolescent-reported
SA, p < .01, as well as parent-reported SA, p = .02.
Additionally, the three-way interaction between
gender, attachment, and BI also signiﬁcantly predicted adolescent-reported SA, p < .01, and parentreported SA, p = .02.
In the models predicting adolescent- and parentreported SA symptoms, the signiﬁcant attachment
by BI interaction followed the same pattern as
described above for adolescent-reported TA symptoms. Speciﬁcally, among adolescents who had
been securely attached, BI was not signiﬁcantly
associated with adolescent-reported SA, p = .54, or
parent-reported SA, p = .88. However, among those
who had been insecurely attached, BI was positively and signiﬁcantly associated with both adolescent-reported SA, p < .01, and parent-reported SA,
p = .01.

To examine the signiﬁcant three-way interaction,
the effect of BI on SA symptoms was additionally
examined with gender (0 = female, 1 = male) and
with attachment (0 = insecure, 1 = secure; Aiken &
West, 1991). Results indicated that the association
between BI and adolescent-reported SA was signiﬁcant only among insecurely attached males, p < .01.
Similarly, the association between BI and parentreported SA was signiﬁcant only for insecurely
attached males, p = .01. The association between BI
and SA symptoms (adolescent or parent report)
was not signiﬁcant among secure males or secure
and insecure females, ps > .05 (see Figure 1).
Insecure Attachment 9 BI Predicting Adolescent
Anxiety Diagnoses
Next, the interaction of attachment and BI in predicting current and lifetime anxiety disorders and
SAD were examined, with the anxiety diagnoses
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Table 3
Predicting Adolescent Anxiety From Child Gender, Attachment, and Behavioral Inhibition
Total anxiety (TA)

Adolescent report
Gender
Attachment (Att.)
BI
Gender 9 Att.
Gender 9 BI
Att. 9 BI
Gender 9 Att.
9 BI
Total R2
Parent report
Gender
Attachment (Att.)
BI
Gender 9 Att.
Gender 9 BI
Att. 9 BI
Gender 9 Att.
9 BI
Total R2

B

SE B

4.17
1.15
2.66
1.89
5.00
34.72
31.33

2.94
3.54
4.34
4.86
11.04
12.40
19.07

Social anxiety (SA)
b

0.18
0.05
0.08
0.07
0.09
0.56**
0.40†

.14†

b

B

SE B

0.94
0.07
0.75
1.16
5.95
12.41
15.75

0.85
1.03
1.21
1.41
3.20
3.55
5.47

0.14
0.01
0.07
0.14
0.34†
0.67**
0.68**

1.00
1.17
1.40
1.70
3.71
4.13
7.40

0.11
0.10
0.02
0.06
0.33†
0.48*
0.66*

.19*

0.05
6.88
3.14
4.75
0.18
19.24
19.93

2.73
3.16
3.84
4.66
10.25
11.27
20.48

0.00
0.33*
0.10
0.20
0.00
0.35†
0.29

0.85
0.75
0.22
0.57
6.36
9.93
17.12
.14†

.11

Note. As reported on the SCARED–TA and SCARED–SA scales (N = 165). BI = behavioral inhibition; gender = 0 male, 1 female; attachment = 0 secure attachment, 1 insecure attachment; SCARED = Screen for Child Anxiety Related Emotional Disorder.
†
p < .10. *p < .05. **p < .01.

Gender x Attachment x BI Predicting
Adolescent Social Anxiety Symptoms
SCARED Social Anxiety Symptoms
(Adolescent-Report)

9.00

*

8.00

Secure - Males

7.00
6.00

Insecure - Males
5.00

Secure - Females

4.00
3.00

Insecure - Females
2.00
1.00
0.00
-1.00

Low BI

Mean BI

High BI

Figure 1. Interaction of child gender, infant attachment, and consistently high BI predicting adolescent social anxiety symptoms (based on
adolescent report). BI = behavioral inhibition; gender = 0 male, 1 female; attachment = 0 secure attachment, 1 insecure attachment.
*p < .05.
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coded as 0 = not present, 1 = present. Given that
diagnoses are dichotomous outcomes, limited
power precluded our ability to examine gender
interactions. However, we included child gender in
these models as a covariate. None of the main or
interaction effects in the models predicting lifetime
and current anxiety disorder and lifetime SAD were
statistically signiﬁcant, ps > .05 (see Table 4).
Results of the model predicting current SAD mirrored those of the models predicting adolescent- and
parent-reported SA symptoms, but the Attachment 9 BI interaction was only marginally signiﬁcant in predicting current SAD, p = .06.
Insecure Attachment Types Predicting Adolescent
Anxiety Symptoms
We were also interested in exploring whether the
moderating effect of attachment on associations
between BI and anxiety was driven by one speciﬁc
type of insecure attachment. Thus, we separated the
attachment variable into three groups including
adolescents with histories of insecure-avoidant,
insecure-resistant, and secure attachment patterns.
The categorical nature of the data precluded our
conducting this comparison in predicting anxiety
diagnoses or in examining the interaction between
child gender and insecure attachment type.
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Results predicting adolescent TA symptoms
revealed a signiﬁcant Attachment 9 BI interaction,
p = .01, which was driven by those classiﬁed as
Table 4
Predicting Adolescent Anxiety Disorder From Gender, Attachment,
and BI
Social anxiety
disorder

Anxiety disorder

Lifetime
Gender
Attachment
BI
BI 9 Attachment
Total R2
Current
Gender
Attachment
BI
BI 9 Attachment
Total R2

B

SE B

b

B

SE B

Β

0.03
0.03
0.75
0.67
.05

0.25
0.26
0.49
1.16

0.01
0.01
0.25
0.12

0.35
0.32
0.10
1.01
.11

0.26
0.31
0.51
1.11

0.18
0.16
0.03
0.18

0.07
0.06
0.02
0.26
.01

0.26
0.28
0.51
1.12

0.03
0.03
0.01
0.05

0.15
0.43
0.56
2.09
.16†

0.30
0.39
0.60
1.10

0.07
0.21
0.19
0.38†

Note. As reported on the K–SADS–PL (N = 165). BI = behavioral
inhibition; gender = 0 male, 1 female; attachment = 0 secure
attachment, 1 insecure attachment; K–SADS–PL = Kiddie– Schedule for Affective Disorders and Schizophrenia for School-Age
Children–Present and Lifetime.
†
p < .10.

Attachment x BI Predicting
Adolescent Social Anxiety Symptoms
SCARED Social Anxiety Symptoms
(Adolescent-Report)

8.00

*

7.00
6.00
5.00

Secure
4.00

Resistant
3.00

Avoidant

2.00
1.00
0.00

Low BI

Mean BI

High BI

Figure 2. Interaction of infant attachment (secure, insecure-avoidant, and insecure-resistant) and consistently high BI predicting adolescent social anxiety symptoms (based on adolescent report) with child gender included as a covariate. BI = behavioral inhibition;
gender = 0 male, 1 female; attachment = 2 insecure-avoidant attachment, 1 secure attachment, 0 insecure-resistant attachment.
*p < .05.
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insecure-resistant during infancy. Speciﬁcally, the
Attachment 9 BI interaction was signiﬁcant for
both adolescent-reported TA (p = .01) and parentreported TA (p = .01), with signiﬁcant positive associations between BI and TA emerging for adolescents with insecure-resistant attachment (p = .01,
adolescent report; p = .01, parent report), but significant negative associations emerging between BI
and TA for those with insecure-avoidant attachment (p = .03, adolescent report; p = .01, parent
report). There were no signiﬁcant associations
between BI and TA for adolescents with histories of
secure attachment (p = .90, adolescent report;
p = .47 parent report).
A similar pattern of results was found when
predicting adolescent-reported SA symptoms (Figure 2). Among adolescents with insecure-resistant
attachment, BI was positively and signiﬁcantly
associated with SA, p < .01, whereas BI was not signiﬁcantly associated with SA among those with
secure attachment, p = .46, and only marginally
associated among those with insecure-avoidant
attachment, p = .06. With regard to parent-reported
SA, the Attachment 9 BI interaction was only marginally signiﬁcant, p = .05, and thus was not probed
further.

Discussion
The present study uniquely contributes to the existing research literature by testing the interaction
between insecure infant attachment and consistently
high BI in childhood predicting adolescent anxiety.
The prospective, longitudinal research design; observational measure of infant attachment; and multimethod assessments of BI over time all lend
strength to the present conclusions. The overall
hypothesis was supported, that the combination of
insecure attachment and consistently high BI would
signiﬁcantly predict adolescent anxiety. We found a
speciﬁc positive association between consistently
high BI in childhood and adolescent anxiety symptoms only among those with insecure attachment in
infancy. Thus, relative to each individual risk factor,
the interaction between the quality of the early caregiver–child relationship and the child’s vulnerability
to distress predicted the greatest risk for anxiety in
adolescence (Manassis & Bradley, 1994). Our main
ﬁnding is consistent with a transactional model,
which suggests that developmental outcomes (e.g.,
adolescent anxiety symptoms) are not solely the
result of individual characteristics (e.g., child temperament) or solely the result of an individual’s

experience (e.g., attachment quality), but that outcomes are instead the result of the combination of
individual and experiential factors (Mangelsdorf &
Frosch, 2000).
Consistent with previously reported ﬁndings
from this sample (e.g., Chronis-Tuscano et al.,
2009), direct associations between consistently high
BI and adolescent anxiety symptoms were not
found when relying on a measure of BI that incorporated both behavioral observations and maternal
report of BI over time. Additionally, we did not
ﬁnd evidence of a direct effect of early attachment
on adolescent anxiety, with the exception of the
model predicting parent-reported TA symptoms.
This ﬁnding is consistent with results of recent
meta-analyses that reported small effect sizes for
associations between insecure attachment and internalizing symptoms (Groh et al., 2012; Madigan
et al., 2013). Though infant attachment insecurity
and consistently high BI are both risk factors for
anxiety, most children who face such risk do not
develop anxiety disorders (Degnan & Fox, 2007).
Though we tested models predicting the presence of anxiety disorders in adolescence, all main
effects and interaction effects of these models were
nonsigniﬁcant. Small effect sizes of the associations
we were trying to detect coupled with the categorical nature of several of the variables included in
our analyses (i.e., child gender, attachment, and
anxiety disorders) likely resulted in reduced power
to detect effects.
Our results also revealed that the attachment
moderation effects we found were driven speciﬁcally by the insecure-resistant pattern of attachment. Only one prior longitudinal study
prospectively examined adolescent anxiety as predicted by the speciﬁc insecure attachment classiﬁcations and temperament (Warren et al., 1997).
Consistent with our ﬁnding, Warren et al. (1997)
reported that only insecure-resistant attachment
predicted adolescent anxiety disorders when
accounting for the contributions of temperament
and maternal anxiety. The present study extends
these ﬁndings by assessing BI comprehensively
across multiple time points; examining adolescent
SA and SAD, speciﬁcally; and testing interactive
effects between the variables including child gender. Together, these studies provide evidence for a
speciﬁc link from insecure-resistant attachment to
adolescent anxiety.
Although results of recent meta-analyses suggest
that infant insecure attachment is a nonspeciﬁc risk
factor for both internalizing and externalizing problems (Fearon et al., 2010; Groh et al., 2012; Madigan
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et al., 2013), Colonnesi et al. (2011) previously
reported a slightly larger effect size for the association between insecure-resistant attachment and anxiety, r = .37, relative to the association between
insecure attachment (overall) and anxiety, r = .30.
Similarly, Brumariu and Kerns (2010) reported that
insecure-resistant attachment, in particular, was
associated with internalizing symptoms and anxiety, whereas insecure-avoidant attachment was not
consistently associated with these outcomes. Thus,
our results are fairly consistent with the prior
research on the types of psychopathology associated with the speciﬁc insecure patterns.
The insecure-resistant attachment pattern was
somewhat more prevalent in our sample than in
unselected samples, relative to the insecure-avoidant pattern, even though there was no signiﬁcant
association between attachment security and the BI
probability variable. Previously published ﬁndings
from this sample indicated that high negative reactivity at age 4 months predicted a greater incidence
of resistant infant behaviors during the SSP at age
14 months (e.g., crying, clinging, proximity seeking), but not overall attachment security (Marshall
& Fox, 2005). Further, in another study utilizing a
subset of this sample, infants classiﬁed as insecureresistant at 14 months displayed more inhibition
during laboratory assessments of BI at 24 months
than those classiﬁed as insecure-avoidant (Calkins
& Fox, 1992). Although infant reactivity and BI
inﬂuence infant behaviors that are observed during
the SSP (i.e., whether avoidant or resistant behaviors), it is the overall organization or pattern of
behavior that determines attachment security (Calkins & Fox, 1992; Mangelsdorf & Frosch, 2000; Marshall & Fox, 2005). That is, as would be expected,
the proportion of infants classiﬁed as insecure-resistant was somewhat higher in our selected sample,
compared to unselected samples, yet the majority
(59.4%) of infants in the sample had been securely
attached.
Upon examination of child gender differences,
we additionally found that the association between
consistently high BI and adolescent SA symptoms
was speciﬁc to males with histories of insecure
attachment, rather than females (regardless of their
attachment histories). That is, our ﬁndings suggest
that males are more susceptible than females to a
trajectory toward adolescent SA when both consistently high BI and insecure attachment are present.
This ﬁnding is congruent with past research reporting that consistently high BI is more strongly associated with negative social outcomes for boys than
it is for girls (e.g., Caspi et al., 1988). In addition,
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previous work with this sample suggested that the
continuity in BI may be seen more often in boys
(Fox et al., 2001), although sample size prevented
this ﬁnding from reaching statistical signiﬁcance.
As suggested by Doey et al. (2013), the cost of persistent shyness may be greater for boys than for
girls in terms of psychosocial functioning, given
that this behavior violates societal expectations to a
greater extent when it occurs in males than in
females.
Although attachment theory did not propose differential outcomes for insecure girls and boys, and
therefore, few studies have examined Attachment 9 Gender interactions, there is some evidence
to suggest that both emotion regulation and peer
interaction strategies differ between insecure boys
and insecure girls (Hazen, Jacobvitz, Higgins, Allen,
& Jin, 2011; Turner, 1991). The nature of these gender differences in coping strategies and peer interaction styles may in turn place members of one
gender at increased risk for psychopathology relative to the other. Indeed, Hazen et al. (2011)
reported that insecure-disorganized boys were at
greater risk than insecure-disorganized girls for
social problems and for both internalizing and
externalizing problems, as reported by parents and
teachers. Though additional studies are needed, the
results of the current study are consistent with the
prior literature suggesting that males may be particularly vulnerable to developing psychopathology
when both insecure attachment and persistent BI
are present. Considering the exploratory nature of
our hypothesis regarding gender effects, replication
of the current ﬁndings is needed. If our ﬁndings
related to child gender are replicated, further
research should focus on clarifying the mechanisms
that place insecure boys at greater risk for such outcomes than insecure girls.
A signiﬁcant, negative association was found
between consistently high BI and adolescent TA
symptoms among adolescents with histories of
insecure-avoidant attachment. This ﬁnding may
reﬂect the organized, avoidant strategy of minimizing outward expression of distress. For instance,
prior research has found that infants classiﬁed as
insecure-avoidant do not display observable distress when separated from their mothers during the
SSP, even though they show accelerated heart rates
to the same degree as do securely attached infants
(Spangler & Grossmann, 1993). That is, though
the biobehavioral stress level is similar among
secure and insecure-avoidant infants, the avoidant
strategy involves dampening or holding back any
overt expressions of distress. Expanding on this idea,
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earlier research on this sample found that the combination of insecure-avoidant attachment at
14 months and uninhibited temperament at
24 months predicted a more regulated autonomic
proﬁle at age 4 years (e.g., lower heart rate and
higher respiratory sinus arrhythmia; Burgess et al.,
2003). Thus, it could be that insecure-avoidant
infants become less physiologically reactive to
external stimuli over time, thereby reducing the
need to express anxiety overtly. These ideas are
consistent with the organized strategy of insecureavoidant attachment, which is thought to develop
when displays of infant distress are repeatedly met
by rejecting parental behaviors (Ainsworth et al.,
1978; Sroufe & Waters, 1977). However, we did not
examine externalizing disorders in the present
study and insecure-avoidant attachment might
instead predict such outcomes.
On the other hand, though not considered optimal for healthy emotional development, the caregiving style associated with insecure-avoidant
attachment may result in parents tending to ignore
overly reactive child behaviors, thereby preventing
parental reinforcement of the heightened behavioral
reactivity that is characteristically shown by highBI children in unfamiliar situations. Ignoring overly
fearful behaviors in anxiety-provoking situations,
combined with providing positive attention and
rewards for “brave” behaviors, is a component of
effective treatments for BI and anxiety in young
children (e.g., Kennedy, Rapee, & Edwards, 2009).
Thus, the type of parental behavior associated with
avoidant attachment may serve to decrease overly
reactive, anxious behaviors in novel situations
among young children with BI, thereby diminishing risk for SAD. Regardless, insecure-avoidant
attachment has been found to predict less optimal
outcomes in other domains of functioning, as
reported in the prior literature (e.g., Carlson &
Sroufe, 1995; NICHD Early Child Care Research
Network, 2006).
Though our ﬁndings are impressive considering
the length of time between the measurement of predictor and outcome variables, our models at best
account for only 195 of the variance in adolescent
anxiety symptoms. Other important sources of variance likely include genetics, parenting, parent anxiety, peer relationships, and cognitive factors (e.g.,
attention bias to threat, internal working models;
Vertue, 2003). Attachment theorists suggest a developmental pathway from infant insecure attachment
to later emotion dysregulation and psychopathology, stating that early emotion regulation ﬁrst
occurs within the caregiver–child relationship (Cas-

sidy, 1994; Sroufe, 1996). Thus, another potential
mechanism linking insecure-resistant attachment,
BI, and adolescent anxiety may be the development
of maladaptive emotion regulation strategies among
those with histories of insecure attachment (Esbjørn,
Bender, Reinholdt-Dunne, Munck, & Ollendick,
2012). Further studies are needed to more clearly
elucidate the mechanisms linking such early risk
factors to the development of anxiety.
Our ﬁndings must be considered in light of several limitations. First, our sample was predominantly middle class, European American, and was
initially selected for infant reactivity to novel stimuli during a laboratory assessment. Our results may
not generalize to different or more diverse populations. Second, though our study is longitudinal, we
did not have an early assessment of anxiety disorders prior to adolescence and thus cannot say when
exactly anxiety symptoms emerged relative to our
measures of BI. Third, observational measures of
parenting in infancy or toddlerhood as well as any
measure of parental anxiety were not collected. Further, though BI was assessed based on multiple
time points, attachment was assessed only at a single study time point. Thus, we could not directly
test associations among parent anxiety, parenting
behaviors, attachment, BI, and anxiety over time.
Fourth, attachment coding for the sample occurred
before there were well-developed training guidelines for assessing disorganized attachment. Thus,
we were unable to examine outcomes associated
with disorganized attachment. Future studies
should aim to address these limitations by testing
more complex, transactional models examining
how the child and parent change over time as
related to the development of psychopathology.
Additionally, future studies should seek to replicate
these ﬁndings in more demographically diverse
samples.
Despite these limitations, the methodological and
conceptual strengths of the study represent a
unique contribution to the previous literature on
moderators of the association between BI and adolescent anxiety. Results of the present study
enhance our understanding regarding how temperament and the early environment interact to predict social anxiety, one of the most prevalent types
of anxiety disorders among adolescents. Altering
parenting behaviors among at-risk dyads by teaching parents to provide sensitive, responsive care,
may be particularly important in the prevention of
anxiety disorders among children with histories of
BI across early childhood (Bernard et al., 2012;
Chronis-Tuscano et al., 2012).
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