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EMPIRICAL ARTICLE

Parental Expressions of Anxiety and Child
Temperament in Toddlerhood Jointly Predict

Preschoolers’ Avoidance of Novelty

Evin Aktar
Research Institute of Child Development and Education, University of Amsterdam and

Institute of Psychology, Clinical Psychology Unit, Leiden University

Mirjana Majdandžić, Wieke De Vente, and Susan M. Bögels
Research Institute of Child Development and Education, University of Amsterdam

This study investigated the link between (a) parents’ social trait and state anxiety and (b) children’s
fear and avoidance in social referencing situations in a longitudinal design and considered the
modulating role of child temperament in these links. Children were confronted with a stranger and
a robot, separately with their father and mother at 1 (N = 122), at 2.5 (N = 117), and at
4.5 (N = 111) years of age. Behavioral inhibition (BI) was separately observed at 1 and
2.5 years. Parents’ social anxiety disorder (SAD) severity was assessed via interviews prenatally
and at 4.5 years. More expressed anxiety by parents at 4.5 years was not significantly linked to
more fear or avoidance at 4.5 years. High BI children were more avoidant at 4.5 years if their
parents expressed more anxiety at 2.5 years, and they were more fearful if the parents had more
severe forms of lifetime SAD. More severe lifetime forms of SAD were also related to more
pronounced increases in child fear and avoidance over time, whereas parents’ expressions of
anxiety predicted more pronounced increases in avoidance only from 2.5 to 4.5 years. High BI
toddlers of parents with higher state and trait anxiety become more avoidant of novelty as
preschoolers, illustrating the importance of considering child temperamental dispositions in the
links between child and parent anxiety. Moreover, children of parents with more trait and state
anxiety showed more pronounced increases in fear and avoidance over time, highlighting the
importance of early interventions targeting parents’ SAD.

Social anxiety disorder (SAD) is among the most prevalent and
debilitating mental disorders in children and adults (Kessler,

Chui, Demler, & Walters, 2005; Merikangas, Nakamura, &
Kessler, 2009). SAD runs in families (Cooper, Fearn, Willetts,
Seabrook, & Parkinson, 2006; Feyer, Mannuza, & Chapman,
1995; Lieb et al., 2000). SAD diagnosis in parents is linked to a
fivefold increase in the risk of SAD in children (Lieb et al.,
2000). Theories of anxiety development in children (Fisak &
Grills-Taquechel, 2007; Murray, Creswell, & Cooper, 2009)
highlight two main pathways to the parent-to-child anxiety
transmission. First, genetically inherited anxiety dispositions
may contribute to the risk for child SAD (Hettema, Neale, &
Kendler, 2001). Second, parents may environmentally transmit
anxiety to the offspring via social learning (Olsson & Phelps,
2007), that is, by modeling anxious behavior, or by verbally
communicating anxiety to their child in social situations (Askew
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& Field, 2008; Fisak & Grills-Taquechel, 2007). Experimental
evidence suggests that observational learning (or modeling) and
verbal learning of others’ (Askew & Field, 2008; Burtstein &
Ginsburg, 2010; Dunne&Askew, 2013; Field&Lawson, 2003;
Field, Lawson, & Banerjee, 2008) and mothers’ (Bunaciu et al.,
2014; Dubi, Rapee, Emerton, & Schniering, 2008; Dunne &
Askew, 2013; Gerull & Rapee, 2002) anxiety lead to enhanced
fear and avoidance in children, whereas only a minority of the
studies focused on social learning from parents with SAD.

Child anxiety dispositions also play a role in social learn-
ing from parents with SAD. Behavioral inhibition (BI), a
biologically driven temperamental characteristic defined by
fearful, avoidant, and withdrawn reactions to novelty (Fox,
Henderson, Marshall, Nichols, & Ghera, 2005; Kagan &
Snidman, 1999), is known to constitute an early vulnerability
in the development of anxiety disorders (Biederman,
Rosenbaum, Chaloff, & Kagan, 1995; Rosenbaum et al.,
1993), specifically SAD (Clauss & Blackford, 2012).

As highlighted by diathesis-stress and vulnerability-stress
models, child BI not only multiplies the risk for child SAD
but also can modulate the impact of child environment,
creating a differential sensitivity to environmental adversity,
including parental anxiety (Ingram & Luxton, 2005;
Zuckerman, 1999). Theoretical accounts highlight the inter-
play between environmental adversity and child tempera-
mental dispositions on the emergence of SAD (Degnan,
Almas, & Fox, 2010; Negreiros & Miller, 2014; Ollendick
& Hirshfeld-Becker, 2002), whereas little is known regard-
ing the mechanisms by which children acquire fear from
socially anxious parents and the moderating role of child
temperament. The current study focused on social learning
from parents with SAD symptoms as an environmental
pathway in the parent-to-offspring transmission of anxiety
and investigated its moderation by child BI.

The earliest manifestations of social learning in behavior
occur during social referencing (SR) toward the end of
infancy. SR refers to infants’ ability to use parents’ emo-
tional signals to determine their own reactions to novel/
ambiguous stimuli (Feinman, 1982). Early SR studies have
consistently revealed that infants’ exposure to parental nega-
tive reactions (i.e., facial, bodily, or verbal expressions of
fear and anxiety) during confrontations with novel stimuli
(e.g., robot toys, strangers) leads to enhanced fear and
avoidance of those stimuli in the offspring (Feinman,
Roberts, Hsieh, Sawyer, & Swanson, 1992).

Children’s SR abilities in the context of early parent-to-child
transmission of SAD were first investigated with mothers by
Murray and colleagues (deRosnay,Cooper, Tsigaras,&Murray;
2006;Murray et al., 2008). They suggested that the coemergence
of stranger anxiety (Sroufe, 1977) and SR makes the end of the
1st year a sensitive period for early parent-to-infant transmission
of social anxiety. To test this idea, they designed an SR paradigm
where a stranger engages the mother in a conversation while the
child is watching, then approaches and picks up the child.
Observations of parents’ social anxiety and infants’ fear and

avoidance toward the stranger in this paradigm have consistently
revealed that higher infant BI strengthens the link between
parents’ anxiety and infants’ avoidance of novel stimuli. de
Rosnay et al. (2006)manipulated parental expressions of anxiety
in this paradigm in a community sample by training nondiag-
nosed mothers to behave in socially anxious versus nonanxious
ways. Fearful temperament, a temperamental trait related to
child fear in response to novel and intense stimuli in everyday
situations, was measured via mothers’ report. Only infants with
high levels of fearful temperament were more avoidant when
mothers behaved anxious (vs. nonanxious). This earlier evi-
dence on the causal role of parents’ anxious behavior is com-
plemented by a later longitudinal study by Murray et al. (2008),
who compared mothers with versus without SAD and their
infants in the stranger SR paradigm at 10 and 14 months. High
BI infants of socially anxious mothers became more avoidant of
strangers from 10 to 14months as compared to lowBI infants of
control mothers. Evidence from these first studies provides con-
sistent support for an interplay of maternal anxiety and tempera-
ment on child avoidance of strangers in late infancy.However, as
the findings were limited to the infancy period, to social forms of
anxiety disorders in mothers only, and to social stimuli (i.e.,
strangers) in SR situations, several aspects of anxiety transmis-
sion from parents in SR situations remained unknown.

We investigated these aspects in a longitudinal study on
SR processes with social and nonsocial stimuli, in children
of mothers and fathers with and without lifetime social and/
or nonsocial SAD symptoms (Aktar, Majdandžić, De Vente,
& Bögels, 2013; Aktar, Majdandžić, De Vente, & Bögels,
2014). First, we included fathers for the first time in the
study of SR. Like in the other domains of developmental
psychopathology research, the implicit assumption that
mothers matter more than fathers has prevailed in earlier
SR studies. Evolutionary theories of parenting challenge this
assumption and assign fathers a more pronounced influence
in the development of child social anxiety due to their
evolutionarily expertise on dealing with external stimuli
(Bögels & Perotti, 2011; Bögels & Phares, 2008). In the
light of these theories, one would hypothesize that a father’s
anxiety has a larger influence on the child than a mother’s
anxiety. In addition to parental social anxiety and SR with
social stimuli (i.e., strangers), we examined the transmission
in the case of parental nonsocial anxiety and/or in the
context of nonsocial stimuli (i.e., robot toys). Along with
strangers, unfamiliar toys are among the most commonly
investigated novel stimuli in SR situations (Feinman et al.,
1992). We therefore included an SR situation with a nonsocial
stimulus (a remote-control robot toy; Aktar et al., 2013; Aktar
et al., 2014) in addition to the social SR paradigm by Murray
and colleagues. Across these SR situations, we investigated the
relationship between parents’ state (i.e., expressions of anxi-
ety) and trait (i.e., lifetime social and nonsocial anxiety diag-
nosis) anxiety and children’s avoidance in SR situations. The
links between parental state anxiety and child reactions to
novelty in SR situations were similar across social and
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nonsocial stimuli. In contrast, the links between parents’ state
anxiety and trait anxiety, and between parents’ trait anxiety and
child avoidance, were specific to SAD and did not hold for
nonsocial forms of parental anxiety disorders. Third, these
links were for the first time investigated longitudinally from
infancy to middle childhood using adaptations of the SR tasks
in infancy. The measurement of SR processes in this sample is
currently ongoing (at 7.5 years), whereas the findings from
infancy and toddlerhood (1 and 2.5 years) are available (Aktar
et al., 2013; Aktar et al., 2014). The current study focuses on
the investigation of SR processes at this sample at 4.5 years of
age and on the analysis of change in child fear and avoidance
over time in SR situations.

The findings from this sample at the end of the 1st year of life
were consistent with earlier findings byMurray et al. (2008) and
de Rosnay et al. (2006): Parents with SAD tended to express
more anxiety in both SR situations. Parents’ expressions of
anxiety in SR situations predicted more avoidance in SR situa-
tions only in infants with moderate to high levels of BI (Aktar et
al., 2013). The extent of parental expressions of anxiety in the
situation, rather than parents’ lifetime anxiety diagnosis, pre-
dicted child avoidance in infancy. In contrast, in toddlerhood (at
2.5 years), the presence of a lifetime SAD, rather than parental
expressions of anxiety, predicted more child avoidance in SR
tasks independent of infant BI (Aktar et al., 2014). Moreover,
this study revealed prospective associations between parental
expressions of anxiety at 1 year and fearful/avoidant reactions in
toddlerhood in children of parents with comorbid social and
nonsocial lifetime anxiety disorders. The links of parents’ trait
anxiety with parent and child behavior were specific to social
anxiety in toddlerhood. Taken together with earlier evidence by
Murray and colleagues (de Rosnay et al., 2006; Murray et al.,
2008), these findings support the idea that the end of the 1st year
is a sensitive period for exposure to parents’ anxiety expressions,
especially in the case of additional vulnerabilities, such as more
severe forms of lifetime anxiety in the parent and high levels of
BI in the child. However, it remains unknownwhether exposure
to parents’ anxious reactions at this early sensitive period pre-
dicts changes in children’s later fear/avoidance of strangers and
novel stimuli in similar situations.

As our summary of earlier evidence reveals, the studies
that investigated social learning from parents with SAD
predominantly focused on infancy and toddlerhood years,
as the early years of life are suggested to be the most
vulnerable period for the environmental adversity
(Goodman & Gotlib, 1999; Leppänen, 2011). In contrast,
the link between (a) parental anxiety expressions and chil-
dren’s fear and (b) avoidance of strangers in social situations
remains yet to be investigated at the period where children
are making the transition from preschool to primary school
(at around 5 years of age in the Netherlands). With the onset
of formal schooling, children’s social world continues to
further extend beyond family members. This requires chil-
dren to gain increasing independence and build confidence
in dealing with other individuals.

Although this growing external social sphere implies a dimin-
ishing influence of parents, there is no doubt that parents still
play an important role in shaping their children’s social confi-
dence/anxiety in social situations in this period (Sayers et al.,
2012). There is some evidence that SAD diagnosismay interfere
with mothers’ ability to support their child in this transition
period: For example, mothers with SAD attribute more threat
to school than control mothers in their everyday narratives (Pass,
Arteche, Cooper, Creswell, & Murray, 2012). Moreover, those
childrenwhose parents attributemore threat to school seem to be
more likely to be diagnosed with SAD the next term (Murray
et al., 2014). Taken together, these findings suggest that verbal
transmission of threat and attribution biases from anxious par-
ents may contribute to later social anxiety development in their
offspring.

The current study aims to extend previous research by
investigating (a) the concurrent and prospective associations
of parents’ trait and state anxiety with children’s fear/avoid-
ance in SR situations in this longitudinal sample (Aktar et al.,
2013; Aktar et al., 2014) at 4.5 years, and (b) the change in the
observed fear and avoidance of children in the period from
infancy to toddlerhood, and from toddlerhood to childhood as
a function of parents’ trait and state anxiety. The modulating
role of child BI was additionally considered in the links
between parental anxiety and (change in) child fear/avoidance.
Children’s fear and avoidance, and parents’ expressions of
anxiety (i.e., state anxiety), were observed during confronta-
tions with novel social and nonsocial stimuli in SR situations at
1, 2.5, and 4.5 years. Parents’ trait anxiety was measured using
structured clinical interviews during pregnancy and at
4.5 years. Children’s BI was observed in separate tasks at 1
and 2.5 years using standardized assessment batteries.

We expected children to be more fearful/avoidant at the
age of 4.5 if their mother and/or father have higher severity
of lifetime SAD and/or if their parents expressed more
anxiety at 1, 2.5, or 4.5 years. In the light of earlier findings
from this sample (Aktar et al., 2013; Aktar et al., 2014), one
would expect the fathers to be as important as mothers in
parent-to-child transmission of anxiety. However, evolutio-
narily models propose that fathers’ hypothesized role in the
transmission of anxiety becomes more pronounced than
mothers’, as children grow older and encounter an increas-
ing number of external social situations (Bögels & Perotti,
2011). In addition, based on diathesis-stress and vulnerabil-
ity-stress models, we expected that children high in BI
would be more vulnerable to parents’ current or earlier
anxiety expressions. Moreover, building on earlier findings
highlighting the end of infancy as a sensitive period in SR,
in the current study we investigated for the first time
whether child BI and/or parental trait or state anxiety pro-
spectively predict the change in fear and avoidance from
infancy to preschool years. We also tested interparental
differences and the modulating role of BI in the link
between (a) parental anxiety and (b) change in child fear
and avoidance.
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METHOD

Participants

The families are part of a larger sample consisting of families
recruited from the community for a longitudinal study on
shyness and social anxiety from pregnancy to childhood
years (see Figure 1, Aktar et al., 2013; Aktar et al., 2014).
Participating families were recruited via advertisements in
magazines and on parenting websites and via flyers spread
by midwives, pregnancy courses, and maternity stores. Data
on SR tasks were available from 122 families consisting of
mother, father, and with their firstborn children at 1 year (M
age = 1.04 years, SD = 0.06; 67 girls, 66 children visited with
mother first), 117 families at 2.5 years (M age = 2.47 years,
SD = 0.21; 64 girls, 62 children visited with mother first), and
111 families at 4.5 years (M age = 4.49 years, SD = 0.53; 58
girls, 57 children visited with mother first) with their children.
The SR data from 106 families (of the 111 families who
participated at 4.5 years) were fully or partially available
across the three time points. Participating parents were pre-
dominantly of Dutch origin, highly educated, and from a
moderate-to-high socioeconomic level (presented in Table 1).
Children were full-term infants without pre- or postnatal med-
ical history. The study was approved by the ethics committee
of the University of Amsterdam.

Measures and Procedure

Parental Social Anxiety Disorder Severity

Parents’ severity of current and lifetime social anxiety was
assessed prenatally and at 4.5 years, using the Anxiety
Disorder Interview Schedule (Di Nardo, Brown, & Barlow,
1994). The mean percentage interviewer agreements for the
current and lifetime parental social anxiety diagnoses were
95% (N = 30) at the prenatal measurement and 98.34% (N =
30) at the 4.5-year measurement. During pregnancy, 52 parents
had a current SAD diagnosis and 77 parents had a lifetime
SAD diagnosis. When children were 4.5 years, 17 parents had
a current SAD diagnosis and 20 parents had a lifetime SAD (in
the period between pregnancy and 4.5 years). Dichotomizing
psychopathology based on the presence of diagnosis has been

a common strategy in clinical studies, whereas dimensional
approaches to psychopathology have advantages especially in
community samples as they allow the inclusion of subclinical
levels and the preservation of the typical variation (Krueger &
Pasecki, 2002). The scores on social anxiety severity were
used in the current study as a dimensional measure of social
trait anxiety. To obtain an index reflecting the intensity and the
frequency of current and lifetime SAD diagnoses, we summed
parental scores of current and lifetime SAD severity.

Child BI

BIwasmeasured in the current sample at 1 year and 2.5 years
separately from the SR tasks. At 1 year, 11 social and nonsocial
tasks were used from several standardized BI laboratory instru-
ments: Stranger Approach, Unpredictable Mechanical Toy and
Mask tasks from the Laboratory Temperament Assessment
Battery (Lab-TAB; Goldsmith & Rothbart, 1996); three unpre-
dictable mechanical toy tasks (a buzzing animal, an ambulance,
and toy horse) adapted from Rothbart (1988); four discomfort
tasks (ice, lemon, spray, and blender) from Kochanska, Coy,
Tjebkes, and Husarek (1998); and the truck task adapted from
Calkins, Fox, and Marshall (1996) and Fox, Henderson, Rubin,
Calkins, and Schmidt (2001); for more information about the
tasks, see Aktar et al. (2013).

At 2.5 years, BI was observed in eight observational tasks
derived from the Lab-TAB (Goldsmith, Reilly, Lemery,

FIGURE 1 Time flow of the current study. Mothers and fathers of each participating child joined the lab visit at each measurement point. At 2.5 and
4.5 years measurement, there was also a home visit. SR = Social referencing; BI = behavioral inhibition.

TABLE 1
Sociodemographic Characteristics of the Sample

Mothers Fathers

Age M (SD) 36.07 (4.18) 39.09 (5.40)
Dutch origin 90.99% 95.46%
Educational Levela M (SD) 7.06 (1.14) 6.65 (1.52)
Professional Levelb M (SD) 8.70 (2.16) 8.30 (2.53)
Current Working Status (%) HK 4.95 2.02

PT 78.22 29.29
FT 9.90 65.66

Note: HK = housekeeper; PT = part-time; FT = full-time.
a8-point scale from 1 (primary education) to 8 (university).
b11-point scale from 1 (manual labor for which no education is

required) to 11 (labor requiring a university degree).

4 AKTAR, MAJDANDŽIĆ, DE VENTE, BÖGELS

D
ow

nl
oa

de
d 

by
 [

Pe
nn

sy
lv

an
ia

 S
ta

te
 U

ni
ve

rs
ity

] 
at

 1
4:

01
 0

4 
O

ct
ob

er
 2

01
7 



Longley, & Prescott, 1995). The tasks were Unpredictable
Mechanical Toy (a remote-control stunt car that drove toward
the child), Stranger Approach (a male stranger who engaged the
child in interaction), Clown (an unknown female in a clown
dress who invited the child to play; Buss, 2011), three unknown
mechanical toys (a small green dinosaur robot, a red walking
beetle robot, and a large parrot thatmoved andmade noises), and
two versions of Risk Room (the child is invited to discover a set
of new and ambiguous toys, such as a tunnel, a small staircase,
and a scary mask, first alone and next with the test leader; see
Hayden, Klein, & Durbin, 2005). The two versions of the Risk
Room included two sets of ambiguous toys and were counter-
balanced between mother and father visits at 2.5 year measure-
ment. The tasks Unpredictable Mechanical Toy and Stranger
were conducted in the mother’s visit, whereas the Clown task
was conducted in the father’s visit. The Unknown Mechanical
Toys taskswere conducted during a homevisit that accompanied
the lab measurement of 2.5 years. Different from the SR tasks,
where parents’ active parental participation is required, BI tasks
aimed to measure children’s reactivity to a variety of social and
nonsocial ambiguous stimuli without the involvement of the
parents. Parentswere seated behind the child andwere instructed
to stay neutral and not to intervene during the tasks. Parents were
not present during the risk room situation.

BI was coded using the standardized Lab-TAB coding
protocols at corresponding ages (Goldsmith et al., 1995;
Goldsmith & Rothbart, 1996) and included the following
components of child reactions: facial, bodily, and verbal
expressions of fear, latency of first fear response, latency
to touch the stimulus, escape, freezing, and distress vocali-
zations at 2.5 years (startle response and proximity to parent
were additionally coded at 1-year measurement).To obtain
the final BI scores, we first averaged these behavioral
responses across coding intervals within each BI task and
standardized them. The obtained z scores were then aver-
aged within each task. The final BI scores were obtained by
averaging the scores from the separate tasks into a single BI
variable at 1 and 2.5 years. For the interrater reliability,
10.65% of the total observation pool at 1 year and 19.67%
at 2.5 years were double-coded. Mean interrater reliability
(intraclass correlation) across all BI tasks was .83 (SD = .11,
range = .60–.93) at 1-year and .91 (SD = .01, range = .88-
.95) at 2.5-year measurements.

SR Tasks

At all ages, children completed the SR tasks twice, once
in the mother’s and once in the father’s visit. The order was
fixed at all ages, starting with the stranger SR. Two stran-
gers conducted the SR tasks, and different versions of the
same robots were counterbalanced across mother and father
points at each time point.

Social SR tasks. Social SR tasks were used to cap-
ture the variation in parents’ and children’s reactions to a

stranger at 1, 2.5, and 4.5 years. During the SR tasks,
children were seated in a way that enabled observation of
the parent–stranger interaction. At all measurement points,
SR tasks consisted of three phases defined by parent–stran-
ger interaction, stranger signaling her approach to parent,
and child–stranger interaction, respectively. The first and
second phases of the task were similar across measurements,
whereas at the third phase the type of child–stranger inter-
action was adapted to age and differed across
measurements.

In Phase 1, a female stranger entered the room, sat on a
chair facing the parent, and started a conversation with the
parent for 2 minutes. In Phase 2, the stranger asked the
parent to inform the child that the stranger would like to
interact with the child. This phase lasted less than 1 minute
at 1-year measurement, whereas its duration at 2.5-year and
4.5-year measurement depended on the child’s reaction,
with a maximum duration of 1 minute. At 2.5 years, the
child was asked to sit next to the stranger to read a book
together, whereas at 4.5 years he or she was asked to switch
chairs with the parents to sit in front of the stranger (Aktar et
al., 2013; Aktar et al., 2014). In Phase 3, the stranger
interacted with the child. This phase lasted around 1 minute.
At 1 year, the stranger made a gradual approach toward the
child, picked the child up from the chair, lifted him or her in
the air, and put him or her on the floor (see Murray et al.,
2008, for details). At 2.5 years, the stranger and the child
read four short stories from the book. At 4.5 years, the
stranger engaged the child in a conversation about the
child’s friends, school, and favourite activities.

Nonsocial SR tasks. The nonsocial SR tasks aimed
to capture the variation in parents’ and children’s reactions
to a mechanical toy at 1, 2.5, and 4.5 years. The structure of
the nonsocial tasks was identical across the three measure-
ment points, and remote control robot toys were used at all
measurements. Different robots were used at 1, 2.5, and
4.5 years: At 1 year the robot was a dinosaur, whereas it
was a dog at 2.5 years. A remote-control humanoid robot
was used at 4.5 years. Two versions of the robot with
different colors were counterbalanced across mother and
father visits at each time point.

The robot was placed 2 meters away from the sofa where
the child and the parent were seated. The robot displayed a
pattern of movements and noises while approaching the
sofa. In Phase 1 parents were instructed to stay neutral
about the robot, in Phase 2 they were instructed to talk
about the robot, and in Phase 3 parents were told to encou-
rage the child to approach the robot. Each phase of the task
lasted 1 minute.

Coding of parent and child reactions in SR.
Parents’ expressions of anxiety, and children’s fear, avoid-
ance, and baseline negativity (negative mood before the SR
tasks), were separately rated in SR tasks on 5-point scales
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within each phase (see Aktar et al., 2014 for a detailed
description of coding). Child fear referred to the intensity
and frequency of facial (fearful face), bodily (decreased
motor activity), and verbal expressions of fear. Children’s
avoidance concerned child attempts to gaze away, turn
away, or increase distance from the stimuli. Child baseline
negativity was an index of child facial and vocal expres-
sions of negative mood in the minute preceding the SR
tasks. It was used as a control variable in the current
study. Parents’ expressions of anxiety were coded based
on parents’ facial (anxious, worried facial expressions),
bodily (rigid posture, fidgeting), and verbal (“Oh, this is
scary!”) expressions of anxiety. Parents’ encouragement
and overcontrol and child approach were also coded but
not included in the current study. Final scores were obtained
by averaging the scores across intervals.

For the 1-year measurement, the coding protocol from the
stranger SR task by Murray et al. (2008) was used and
extended to robot SR task. This first protocol was adapted to
corresponding ages to code child behavior following infancy.
The coding protocol from Aktar et al. (2014) at 2.5 years was
adapted for the coding of child behavior at 4.5 years.

At each measurement occasion, two pairs of trained
observers coded parent or child behavior during SR tasks.
Observers were blind to parents’ diagnostic status or chil-
dren’s temperament. Each observer in each pair coded either
the father visit or the mother visit. Each pair of observers
double-coded around 20% of the total data pool for relia-
bility. The reliabilities were .90 for child fear, .65 for child
avoidance, .78 for child baseline negativity, and .78 for
parental anxiety at 1 year; they were .93 for child fear, .93
for child avoidance, .99 for child baseline negativity, and
.88 for parental anxiety at 2.5 years (for details, see Aktar et
al., 2014). At 4.5 years, 22.07% of the children data and
22.52% of the parent data were double-coded. Interrater
reliability (ICC) at 4.5 years was .90 for child fear, .93 for
child avoidance, 1.00 for baseline negativity, and .87 for
parental anxiety.

Statistical Analyses

The outcome variables were child fear and avoidance at
4.5 years, and the change in child fear and avoidance from
1 to 4.5 years. Repeated observations of child behavior in
the current design gave rise to a hierarchical structure that
was addressed using repeated multilevel regressions to pre-
dict these outcome variables. Maximum likelihood was the
estimation method in all models. Two sets of models were
analyzed, one for fear and one for avoidance. The signifi-
cant estimates were inspected at α ≤ .05. Outcome variables
and continuous predictors (parents’ social anxiety severity;
parental expressions of anxiety at 1 year, 2.5 years, and
4.5 years; and child BI at 2.5 years) were standardized in
all models (descriptives presented in Table 2, and raw
correlations in Table 3). Thus, the β estimates in the models
can be interpreted as effect sizes (Nieminen, Lehtiniemi,
Vähäkangas, Huusko, & Rautio, 2013). Inspection of the
distributions indicated sufficient normality for all variables
(skewness & kurtosis < |2|), except for parental anxiety
expressions at 2.5 years. Four outlying observations at the
lower end of this distribution were truncated to the last
nonoutlying value (z < |3.29|; Tabachnick & Fidell, 2007).
The distribution of residuals in all models showed sufficient
normality (skewness & kurtosis < |2|) for all models.

Child Fear and Avoidance at 4.5 years

Child fear and avoidance at 4.5 years were analyzed in
three-level multilevel regression models consisting of
repeated observations of task (Level 1) nested in parents
(Level 2), and nested in children (Level 3). The continuous
predictors were parental expressions of anxiety at 1, 2.5, and
4.5 years; parental SAD severity; and BI. Considering the
positive association between BI scores in infancy and child-
hood (see upcoming Preliminary Analyses section) and a
higher stability of BI scores from toddlerhood onward as
compared to infancy (Fox et al., 2005), we used BI scores in
toddlerhood to predict child fear and avoidance at 4.5 years.

TABLE 2
Descriptive Statistics for the Outcomes and Predictors in Multilevel Regressions

N M SD Minimum Maximum

Child Fear at 1 Year 417 2.01 0.93 1.00 4.88
Child Fear at 2.5 Years 431 2.58 0.68 1.00 5.00
Child fear at 4.5 Years 443 2.27 0.53 1.00 4.14
Child Avoidance at 1 Year 417 1.68 0.59 1.00 4.00
Child Avoidance at 2.5 Years 432 2.64 0.65 1.00 5.00
Child Avoidance at 4.5 Years 443 1.82 0.61 1.00 4.33
Child Behavioral Inhibition at 1 Year 436 −0.03 0.38 −0.69 1.11
Child Behavioral Inhibition at 2.5 Years 444 0.02 0.44 −1.01 1.36
Parental Expressions of Anxiety at 1 Year 417 2.11 0.56 1.00 4.00
Parental Expressions of Anxiety at 2.5 Years 432 3.24 0.37 1.00 4.00
Parental Expressions of Anxiety at 4.5 Years 443 3.17 0.27 1.88 4.00
Parental Social Anxiety Disorder Severity 222 4.51 5.54 0.00 23.00
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Baseline negativity and order of visits were included in
these models as a control variable. Baseline negativity,
type of task, child gender, parent gender, and order of the
visits were dummy-coded with no negativity, social task,
girls, mothers, and first visit as reference respectively.

To examine the concurrent and longitudinal associations
between parents’ anxiety expressions at 1, 2.5, and
4.5 years, and child reactions at 4.5 years, we first fit two
initial models including children’s fear and avoidance at
4.5 years as outcome and parental anxiety variables (par-
ents’ expressions of anxiety at 1, 2.5, and 4.5 years, and
SAD severity) as predictors. These initial models also
included the main effects of order of visits, parent gender,
task, child gender, and child BI. Next, we included theore-
tically relevant interactions in these models: First, the two-
way interactions between parent gender and parental anxiety
variables were included to test interparental differences in
the links between parental anxiety variables and child fear/
avoidance. Second, the two-way interactions between BI
and parental anxiety variables were included to test the
diathesis-stress and vulnerability-stress models. Only signif-
icant interactions were retained in the models, and confi-
dence bands were inspected using computational tools by
Preacher, Curran, and Bauer (2006).

Change in Child Fear and Avoidance From 1 to
4.5 Years

To make change scores in child fear and avoidance, we
computed the residualized scores of change by regressing fear/
avoidance at the age of 2.5 on fear/avoidance at the age of 1,
and by regressing fear/avoidance at the age of 4.5 on fear/
avoidance at the age of 2.5. Change in fear and avoidance over
time were analyzed in four-level multilevel regression models
consisting of repeated observations of task (Level 1) nested in
parents (Level 2), nested in time of change (Level 3, 0 = from
infancy to toddlerhood, 1 = from toddlerhood to preschool),
and nested in children (Level 4). The initial models included
the main effects of parent gender, task, child gender, child BI at
1 year, parents’ prenatal SAD severity, and expressions of
anxiety at 1 year. To inspect time differences in the associa-
tions between change in child reactions and BI, and parental
anxiety, we tested two-way interactions of these variables with
time. We also tested theoretically relevant two-way interac-
tions between parent gender and parental anxiety variables,
and between BI and parental anxiety variables in these models.

RESULTS

Preliminary Analyses

To inspect stability in child behavior over time, we first
inspected the correlations between child behavior at 4.5 years
and at earlier measurement points in BI and SR tasks (for an

overview of all bivariate correlations over time, see Table 3).
None of the associations between child reactions at 1 year and
at 4.5 years in SR situations were significant, except for a low
positive association in child fear during the social task of the
mothers’ visit (r = .23). There were positive associations
between child fear at 2.5 years and 4.5 years in the mothers’
visit (r = .21, and r = .26 during the social and nonsocial task,
respectively) and in the nonsocial task of fathers’ visit (r = .24).
The associations between child avoidance at 2.5 and 4.5 years
were only significant in the nonsocial SR tasks (r = .19 for
mothers, and r = .21 for fathers). There was also a significant
association between child BI at 1 and 2.5 years (r = .23,
p = .017).

With respect to the stability of parental behavior, we
observed weak-to-moderate positive correlations between par-
ents’ anxiety at 4.5 years and anxiety in earlier measurements
at 1 and 2.5 years. The associations between anxiety expres-
sions at 1 and 4.5 years were significant only for mothers
(r = .27 and r = .20 during the social and nonsocial task,
respectively). The correlations between parents’ expressions
anxiety at 2.5 and 4.5 years were significant both in the social
and nonsocial task in the fathers’ visit (r = .21 and r = .39,
respectively), whereas it was only significant during the social
task in the mothers’ visit (r = .27).

The associations between children’s fear and avoidance at
4.5 years were moderate (range = .23–.51), and seemed to be
overall lower than those at 2.5 years in this sample (range =
.60–.80), indicating that fear and avoidance reactions become
more differentiated at 4.5 years. We therefore decided to
analyze fear and avoidance as separate outcome measures.

Child Fear and Avoidance at 4.5 Years

The final multilevel regressions of parental anxiety at
4.5 years on child fear and avoidance are presented in
Table 4. The fear model revealed a significant interaction
between parent gender and parental expressions of anxiety:
Children of mothers who expressed more anxiety at
2.5 years were more fearful at 4.5 years, whereas fathers’
expressions of anxiety at 2.5 years were not related to child
fear at 4.5 years. In contrast, parents’ expressions of anxiety
at 1 and at 4.5 years did not predict child fear, neither alone
nor in interaction with parent gender or child BI. In turn, the
two-way interaction between parents’ social anxiety disor-
der severity and child temperamental anxiety dispositions
was significant, and it revealed that children with strong (but
not moderate or low) temperamental anxiety dispositions
(high levels of BI, z > 1.05) expressed more fear when
parents had more severe forms of social anxiety (see
Figure 2).

The avoidance model revealed a significant interac-
tion between parents’ expressions of anxiety at 2.5 years
and child BI. More expressed anxiety from parents at
2.5 years was related to more avoidance in children with
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moderate to strong temperamental dispositions for anxi-
ety (moderate-to-high BI children, z > .07; see Figure 2).
The association was not significant for low BI children.
Of interest, this model also revealed a significant main
effect of parents’ expressions of anxiety and child avoid-
ance at 4.5 years. Opposite to expectations, children of
parents who concurrently expressed more anxiety were
less avoidant in the SR situations. Severity of parental
SAD, or expressions of parental anxiety at 1 year, did
not significantly predict child avoidance, neither alone
nor in interaction with parent gender or child BI. Similar
levels of fear and avoidance were observed with mothers
and fathers.

In addition to these primary variables of interest, both
fear and avoidance models revealed significant main effects
of task and child gender: Boys were less fearful and avoi-
dant than girls. Children were less fearful and more avoidant
with strangers as compared to robots.

Change in Child Fear and Avoidance from 1 to
4.5 Years

The final multilevel models of standardized change scores
in children’s fear and avoidance are presented in Table 5.
The model for change in fear revealed a significant two-
way interaction between time and parents’ expressions of
anxiety at 1 year. More expressed parental anxiety at
1 year was related to a stronger increase in fear from
toddlerhood to preschool years, whereas it was not sig-
nificantly related to change in fear from infancy to tod-
dlerhood years. This model also revealed more
pronounced increases in the fear expressions of children
of parents with more severe forms of social anxiety dis-
order and less increase in child fear in girls than in boys.

In the model for change in avoidance, none of the tested
interactions were significant. In turn, there was a borderline
significant main effect of parents’ social anxiety disorder
severity. Similar to the fear model, this model revealed more
pronounced increases in the fear expressions of children of
parents with more severe forms of social anxiety disorder.

In addition to these primary variables of interest, both
models showed more pronounced increases in boys than in
girls. The model of change in avoidance additionally revealed
significant main effects of task and parent gender, and time.
Children showed more pronounced increases in avoidance
with mothers as compared to fathers, in social as compared
to nonsocial SR task, and in the period between toddlerhood
and preschool age, than between infancy and toddlerhood.

DISCUSSION

This study investigated the associations between (a) parents’
trait anxiety (lifetime social anxiety disorder severity) and state
anxiety (expressions of anxiety at 1, 2.5, and 4.5 years) and (b)
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children’s fearful and avoidant reactions to ambiguous stimuli
at 4.5 years in SR situations.We also examined the prospective
associations of parents’ trait and state anxiety with the change
in children’s fear and avoidance from infancy to preschool
years. Infants’ temperamental anxiety dispositions of BI were
included as a potential vulnerability factor in the parent-to-
child transmission of anxiety. At first glance, the current find-
ings on the links between parental anxiety and child reactions
at age of 4.5 highlight a modulating influence of child BI.
Second, the findings reveal prospective links between chil-
dren’s exposure to more parental anxiety expressions in
infancy and the change in their fear in the period between
toddlerhood and preschool years, but not in the period between
infancy and toddlerhood years. Third, the findings suggest that
children of parents who have more severe forms of SAD
prenatally show stronger increases in fear and avoidance
over time. Finally, findings reveal that fathers’ social anxiety
matters, just like mothers’ anxiety in SR situations. Although
the findings do not support a more pronounced role of fathers
as proposed by evolutionary theory (Bögels & Perotti, 2011;
Bögels & Phares, 2008), they reveal an equally important link
between paternal anxiety and later avoidance in children,
illustrating the importance of including fathers in the study of
SR. Next we address the findings on child fear and avoidance
at 4.5 years, followed by the findings on the change in child
fear and avoidance from infancy to preschool years.

Child Fear and Avoidance at 4.5 Years

Regarding the child reactions at 4.5 years, the current find-
ings revealed significant prospective associations of parents’

state anxiety at 2.5 years to child fear and avoidance:
Children whose parents expressed more anxiety in SR situa-
tions in toddlerhood (at 2.5 years, but not at 1 year)
expressed more fear and avoidance at preschool age (at
4.5 years). More expressed anxiety from mothers (but not
fathers) at 2.5 years was related more fear at 4.5 years,
whereas more expressed anxiety from both mothers and
fathers was linked to more avoidance at 4.5 years, but
only in children with moderate-to-high BI. Moderation by
BI also characterized the link between parental trait anxiety
and child fear: More severe forms of SAD in parents were
related to more fear in 4.5-year-old children with high BI. In
line with diathesis-stress and vulnerability-stress models,
these findings reveal an enhanced vulnerability of high BI
children to parents’ state and trait anxiety (Ingram &
Luxton, 2005; Zuckerman, 1999). Children who have tem-
peramental dispositions for anxiety were not only more
avoidant of the stimuli as preschoolers if they have been
exposed to more anxiety (expressions of anxiety) from
parents in toddlerhood years, but also more fearful when
the parents had more severe forms of lifetime SAD.

In contrast to the positive link between expressed anxiety
from parents at 2.5 years and child fear and avoidance at
4.5 years, parents’ expressed anxiety at 1 year was not
significantly related to child reactions at 4.5 years, revealing
that this link may no longer hold at preschool age.
Moreover, opposite to expectations, the concurrent link
between parent and child behavior at 4.5 years was negative
for avoidance, revealing that after controlling for parental
anxiety disorder severity and earlier parental behavior more
parental expressed anxiety may in fact be related to less

FIGURE 2 Plot of the interaction between parental social anxiety severity and behavioral inhibition (BI) in toddlerhood in the fear model (on the left), and
between parental expressions of anxiety at 2.5 years (y) and child BI in the avoidance model (on the right). Moderate, low, and high levels of infant BI were set
to mean, 1 SD below the mean, and 1 SD above the mean, respectively. More severe forms of parental social anxiety were related to more fear only in high BI
children (z > 1.05). More expressed anxiety at 2.5 years from parents predicted more avoidance in moderate-to-high BI children (z > .07).
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child avoidance. How can we explain this reverse associa-
tion? First, this finding may be related to developmental
changes in SR processes over time. Feinman et al. (1992)
proposed that children’s own appraisals of the novel situa-
tion become increasingly important as they grow up, and
may in some cases override parents’ signals. Second, chil-
dren who reacted to SR situations in a confident way, and
showed little or no avoidance, may have triggered parents’
anxiety due to a fear of negative child evaluation. Taken
together, the findings suggest a significant role of parents’
lifetime social anxiety disorder severity and earlier anxiety
expressions over and above parents’ current expressed anxi-
ety at 4.5 years.

How can we explain the lack of concurrent positive asso-
ciations between parent and child reactions in SR situations?
Taken together with earlier findings (Aktar et al., 2013; Aktar
et al., 2014), the longitudinal investigation of SR situations in
the current study reveals that the concurrent direct link
between more expressed anxiety in parents and more avoid-
ance in children held only in infancy and was specific to
moderate and high BI children and to infancy period, whereas
it was no longer significant in toddlerhood and at preschool
ages. These findings strengthen the conclusion that the end of
infancy is a sensitive period in the observational learning of
anxiety in SR situations. We conclude that parents’ anxiety
expressions may not be directly related to their children’s
reactions in SR situations at preschool age. Note, however,
that the lack of positive concurrent associations does not pre-
clude that children are affected from parents’ anxiety expres-
sions over the long term.

The inconsistencies between earlier experimental evi-
dence on social learning of fear and the current findings
may be related to differences in the age groups studied or
methods used to study observational learning. Earlier evi-
dence has focused on earlier (e.g., toddlerhood, Dubi et al.,
2008; Gerull & Rapee, 2002) or later (e.g., Burstein &
Ginsburg, 2010; Dunne & Askew, 2013) childhood or ado-
lescent years (Bunaciu et al., 2014). Moreover, differences
in methodological approaches to the measurement of obser-
vational learning may potentially explain this discrepancy.
For example, some of these studies paired parents’ facial
expressions with novel objects or animals in computerized
experiments (Dubi et al., 2008; Gerull & Rapee, 2002).
Other studies investigated observational learning in natura-
listic observations involving different forms of ambiguous
situations (such as panic situations or cognitive performance
tasks; see Bunaciu et al., 2014; Burstein & Ginsburg, 2010).
Finally, the stranger and the robot may not have evoked an
ambiguity response in the current sample of children, as
they have been previously exposed to similar situations in
this study in infancy and toddlerhood.

The current study additionally revealed differences
between boys’ and girls’ reactions to novelty in SR situa-
tions at 4.5 years. In contrast to earlier findings revealing
similar levels of fear and avoidance in this sample at 1 and
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2.5 years, the current findings showed more fear and avoid-
ance in girls. Thus, gender-related differences in anxiety
seem to become observable at this age. The findings also
revealed that children were less fearful and more avoidant
with strangers versus robots. Considering that the social task
in the current measurement was an interaction with a stran-
ger, it is not surprising that people evoked more avoidance
rather than fear at this age, whereas the reverse was true for
robot toys. Concerning mother–father differences, the study
revealed that the links between parents’ expressions of
anxiety at 2.5 years and child avoidance at 4.5 years held
with both mothers and fathers, whereas maternal but not
paternal expressed anxiety at 2.5 prospectively predicted
child fear.

Change in Child Fear and Avoidance from 1 to
4.5 Years

To further investigate the idea of infancy as a sensitive
period for modelling of anxiety from parents, the current
study additionally addressed the association between chil-
dren’s exposure to parental anxiety as infants and the
change in their fear and avoidance reactions (from infancy
to toddlerhood, and from toddlerhood to preschool years)
while considering infants’ BI. The findings revealed a dif-
ferential association between parental expressed anxiety in
infancy (i.e., at 1 year) and change in children’s fear and
avoidance from infancy to toddlerhood versus from toddler-
hood to childhood years. Surprisingly, no associations were
found between the extent of anxiety that parents expressed
at 1 year and the extent of change in fear and avoidance
between infancy and toddlerhood, whereas parental expres-
sions of anxiety were related to more increase in children’s
fear and avoidance only from toddlerhood to preschool
years. Thus, the effects of exposure to parental anxiety
expressions in infancy were significant on change in child
fear, but only later, rather than in the period directly follow-
ing infancy. This finding is consistent with the suggestion
that the end of the 1st year is a sensitive period for early
parent-to-infant transmission of social anxiety (de Rosnay
et al., 2006; Murray et al., 2008) (It shows that observa-
tional learning of parental anxiety in this period may have
effects on later child anxiety). In turn, it is in contrast with
the idea that the influence of exposure to parental anxiety in
infancy is most influential immediately following infancy.
This enhanced importance of environmental exposure to
early parental anxiety from toddlerhood to preschool age
may be related to increasing social demands from the envir-
onment that characterize this period. The social sphere of
children starts to extend beyond the family in this period
with childcare and preschool experiences. In the light of the
current findings, we conclude that effects of exposure to
higher levels of parental state anxiety in this sensitive period
of SR (i.e., infancy) is significantly related to an increase in
child fear from toddlerhood years to preschool years.

Moreover, both fear and avoidance models of change
revealed a significant prospective link of parental prenatal
social anxiety disorder severity to change in fear and avoid-
ance (borderline significant in the avoidance model). These
links revealed more pronounced changes in fear and avoid-
ance of children if their parents had more severe forms of
SAD, after taking into account parents’ expressed anxiety in
infancy. Taken together, findings illustrate the significant
role of parental anxiety dispositions on the change in child
fear and avoidance in this period.

In contrast with the diathesis stress and vulnerability stress
models proposing a higher susceptibility of high BI children to
parental state and trait anxiety, the links of early parental
expressions of anxiety to the change in child fear and avoidance
were not moderated by child temperament (BI). This finding is
inconsistent with the only available evidence on longitudinal
change in child behavior in SR situations. Murray et al. (2008)
reported that high BI children of SAD parents became more
avoidant from 10 to 14 months. Considering that BI is less
stable in early years than from toddlerhood onward (Fox et al.,
2005), and that the time window of the current study covers a
larger period, it may not be surprising that earlier observations
of infant BI did not reflect on the change in later child behavior,
or modulated its link with parental anxiety. We conclude that
infants’ early temperamental dispositions may not be directly
playing a role in how much children change in their fear or
avoidance from infancy to childhood. In contrast with the
evolutionarily models of parenting, the associations of parental
state and trait anxiety with the change in child fear and avoid-
ance did not significantly differ across mothers and fathers.
Taken together with earlier findings from this sample, the
current findings add to the conclusion that fathers’ anxiety is
as important as mothers’ in SR situations.

The analyses of the change in child behavior additionally
revealed differences between the change in boys versus girls’
fear and avoidance of novelty in SR situations at 4.5 years.
Less increase/more stability in fear and avoidance was
observed in girls than in boys. Thus, gender-related differences
were clear in behavior at 4.5 years, as well as in change scores.
The findings also revealed that children start to react with more
avoidance rather than fear to strangers than robots as they grow
up. Moreover, more change in avoidance was observed in the
period between infancy and toddlerhood (vs. toddlerhood and
preschool), and with mothers than with fathers.

Clinical Implications

The findings highlight parents’ earlier state and trait anxiety
as risk factors for fear and avoidance of novelty. This draws
attention to the importance of interventions targeting par-
ents’ anxiety in prenatal and early postnatal years in families
of socially anxious parents. Families in which one or both
parents have SAD and the child has high BI constitute the
highest risk group in the family aggregation of anxiety and
need to be prioritized for the interventions. The findings
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revealing an equal importance of fathers’ as mothers’ anxi-
ety emphasize the importance of incorporating fathers in
family interventions for anxiety.

Limitations

The findings of the current study should be considered in
the light of following limitations. First, the current nonex-
perimental correlational design precludes causal inferences
about the effect of parents’ expressions of anxiety on child
fear/avoidance. Second, the current study mainly focused on
child fear and avoidance predicted by parental anxiety
(rather than vice versa) and did not simultaneously consider
the bidirectionality of this link. Third, the difference in
children’s fear and avoidance across the three measurement
points may be affected by the changes in the structure of SR
tasks over time, in addition to developmental differences
across measurement points. Finally, the current sample of
families consisted of highly educated Dutch parents from
moderate-to-high SES, and the findings may not be repre-
sentative of the general population.

CONCLUSIONS

This study reveals that mothers’ and fathers’ lifetime SAD
severity and earlier anxiety expressions in toddlerhood are
related to anxious behaviors (i.e., fear and avoidance) in
children with temperamental dispositions at preschool age in
SR situations. Supporting diathesis-stress and vulnerability-
stress models, high BI children seem to be more strongly
affected by parents’ (earlier) state and trait anxiety at this
age.

More exposure to parental expressions of anxiety in infancy
was prospectively related to more pronounced increases in
child avoidance in the period between toddlerhood and pre-
school age. Moreover, children whose parents have more
severe forms of SAD show more pronounced increases in
fear and avoidance from infancy to preschool years. We con-
clude that the prospective links of parental trait anxiety (i.e.,
prenatal SAD severity) hold after accounting for the effects of
parental state anxiety observed in infancy.

In the light of the lack of significant concurrent positive
associations between parents’ expressions of anxiety and
child reactions at preschool age, we conclude that the envir-
onmental influences in parent-to-child transmission in early
childhood may occur gradually over the long term and may
not be detectable as a direct link between parents’ and
child’s behavior at preschool age.
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