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Chapter 1

General Introduction

Anxiety disorders are one of the most prevalent clusters of mental illness in childhood
and adolescence (Kessler et al., 2012; Bandelow & Michaelis, 2015). Children with
anxiety disorders experience persistent and excessive worry and anxious feelings,
which can hinder them in their daily functioning, including their social life or academic
performance (Beesdo et al., 2009; Keller et al., 1992; Quilty et al., 2003). To develop
successful prevention strategies or interventions, it is important to gain further insight
into possible mechanisms that contribute to the development of child anxiety.

It is well established, that anxiety disorders tend to aggregate within families (Eley
etal., 2015; Hudson et al., 2011). Children have a two to three-fold risk of developing an
anxiety disorder if their parent has an anxiety disorder (Lawrence et al., 2019; Telman
et al., 2018). To address this elevated risk of anxiety in the offspring it is important
to elucidate the mechanisms through which anxiety transmission occurs in the family.
Numerous studies have explored the influence of genetic and/or environmental factors
in the parent-child transmission of anxiety disorders (Eley et al., 2015; Gregory & Eley,
2011; Hettema et al., 2001). Genetic transmission is responsible for about one-third of
the variability in child anxiety (Hettema et al., 2001). The remaining variance can be
attributed to environmental factors, either independently or in conjunction with genetic
factors (Gregory & Eley, 2011). This underscores the need for research that delves into
potential environmental mechanisms underlying this transmission.

Parents play a crucial role as information sources that children can learn from
(Debiec & Olsson, 2017; Rachmann 1977). Every day, children get exposed to a
multitude of novel or ambiguous situations, objects, or people. One way to make sense
of these stimuli and to avoid possible danger is to learn from parents’ reactions to these
stimuli whether these are safe or threatening (known as social fear learning, Rachman,
1977; Bandura, 1977; Olsson et al., 2007). Social fear learning operates through two
pathways: vicarious learning (modeling) and instructional learning (verbal threat
information) (Rachman, 1977; Bandura, 1977). Vicarious learning might be especially
relevant in infancy, as parent-child communication mostly depends on parents’ facial
expressions, followed by their gestures and body language (Feinman et al., 1992). This
contrasts social fear learning in childhood. With the development of language abilities
and increased salience of parental verbal statements, children can also acquire fears via
the instructional pathway (Rachman, 1977). Empirical evidence suggests that parents’
nonverbal and verbal anxious reactions in the face of novel stimuli or situations can
influence how children feel and act toward these stimuli (Muris & Field, 2010; Percy

et al., 2016; Emerson et al., 2019). By gaining more insight into the social fear learning
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General Introduction

pathways through which parents can transmit their fears to children, we might also

shed more light on the familial transmission of anxiety disorders.

ﬂ)x 1. Anecdote \

Anna (10 years) grew up with two parents and her younger sister (8 years) in a city
that has a huge funfair with many rollercoasters every season. When Anna reached
the height requirement for rollercoasters with loopings, she was allowed for the first
time to enter one of them. Her mum decided to join her for her first rollercoaster ride,
since Anna’s mum absolutely loved rollercoasters (she has also done bungee jumping
and parachuting before - so this was something she really enjoyed). She was excited to
share this ride with her daughter. From that day onwards Anna could not get enough of
rollercoasters and no rollercoaster was fast or high enough. Her sister Carolien however
(due to her smaller height) had to stay and wait with her dad until Anna and her mum
were done with their ride. Their dad is not at all a fan of rollercoasters/heights. Carolien
heard and saw her dad anxiously awaiting her sister’s and mum’s return. For multiple
years, Carolien did not enter any looping rides - even when she eventually reached the
required height. On the upside, she did get quite good at the roll-a-ball camel races
while waiting with her dad.

Qory of Cosima Anna Nimphy and Ricarda Carolien Nimphy) /

The example of Anna and Carolien in Box 1 illustrates that parents’ reactions to

a novel situation (in this case a rollercoaster ride) may shape their children’s reaction
to it. The anecdote also exemplifies both social fear-learning pathways. Specifically,
observing (vicarious learning) and listening (instructional learning) to her dad’s anxious
reaction about the rollercoaster may have increased Carolien’s fear or increased her
wish to avoid it. Taken together, two social fear-learning pathways might contribute to
child acquisition of fears and play a role in family transmission of anxiety disorders.

Are some children more sensitive to parental anxiety expressions?

Most children who get exposed to their parents’ anxiety may get transiently anxious or
worried but few develop an anxiety disorder. One question that emerges is, whether
some children are more impacted by their parents’ anxiety (expressions) than others. It
could be that children with specific risk factors are more sensitive to parental expressions
of anxiety, which might put them at increased risk of developing an anxiety disorder.
Two crucial risk factors for child development of anxiety are parental anxiety and
child temperament. While parental anxiety is one of the most extensively studied risk
factors for child anxiety development, it has not been well-established whether children
of anxious parents also show strengthened fear acquisition via social fear learning.
Research suggests that anxious parents make negative statements about a novel
stimulus to their children more frequently than non-anxious parents (Muris et al., 2010).
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Chapter 1

After repeated exposure to parental anxiety, children of anxious parents may develop
heightened attention to threat signals or interpret the signals more negatively (Aktar,
2022; Creswell et al., 2010). This increased attention to parental negative comments or
anxious expressions might intensify social fear learning processes, meaning children of
anxious parents might become more sensitive to parental anxiety expressions. While
this has been studied in the context of parental anxiety disorder (Aktar et al., 2013;
Aktar et al., 2014; Murray et al., 2008), the role of typical variation in parents’ anxiety
levels has not been broadly investigated in the parent-to-child transmission of fears to
novel stimuli.

Another important risk factor for developing anxiety later in life is child
temperament, such as behavioral inhibition (Bl) (see Clauss & Blackford, 2012).
According to the vulnerability-stress model and the differential-susceptibility models,
children with specific temperaments are more vulnerable to environmental influences,
such as parental behavior (Belsky & Pluess, 2009; Ingram & Luxton, 2005; Nigg, 2006).
Child temperament has been discussed as a potential characteristic that strengthens
the effect of parental anxiety expressions on their children’s fear acquisition (Percy et
al. 2016; Muris & Field, 2010). Taken together, children who are temperamentally at risk
for anxiety disorders or children from parents with more anxiety symptoms might be
more sensitive to social fear learning from parents.

Methods to study social fear learning in families

This dissertation aims to capture a comprehensive overview of parent-offspring fear
transmission, by using a combination of methods, including two meta-analyses, one
experimental study, and one observational study. First, in the two meta-analyses, |
summarize the literature on two social fear-learning pathways on child fear acquisition
across childhood. Conducting meta-analyses allows us to estimate effect sizes on the
impact of and relationship between parental nonverbal and verbal anxiety expressions
and child fear acquisition of novel stimuli. Next, | investigate parent-offspring fear
transmission utilizing a within-subject experimental study design (STARS) and one
observational cross-sectional study design (FACTS). STARS is a multi-method study that
examined the instructional learning pathway with early adolescents (aged 9.5 to 14)
and one of their parents. In total 77 parent-child dyads participated. FACTS is a cross-
sectional study, which assessed the instructional learning pathway in families via an
online survey. In total 195 parent-child dyads took part in this study, including children
aged between 8 and 18 years. While we can draw firmer conclusions regarding the

causal effects of parental anxiety expressions with our experimental study, we might
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be more likely to generalize findings from our cross-sectional study to parents’ and
children’s reactions to novel stimuli from their daily lives (Kazdin, 2021).

To capture child fear acquisition, we have assessed multiple child fear indices with
various measures. According to Lang’s tripartite model (Lang, 1968), a fear response
consists of three components, namely 1) cognitive (subjective) distress 2) physiological
arousal, and 3) behavioral avoidance. In line with this model, we measured children’s
fear with cognitive, physiological, and behavioral indices (Lang, 1968). Fear responses
on different indices do not always coincide (Bradley & Lang, 2000). For example, if
children report high fear levels regarding novel stimuli, they do not necessarily show
a physiological response or high avoidance. By assessing multiple fear indices, we have
the opportunity to assess the impact of parental anxiety expressions on each of these
outcomes. Furthermore, as infants are unable to express their fears verbally, assessing
multiple fear indices can reduce the likelihood of misinterpreting an infant’s reaction as
fear (LoBue & Adolph, 2019). Taken together, we aimed to examine social fear learning
pathways and children’s fear reactions with a variety of designs and methods.

Outline and Objective

This dissertation is dedicated to the investigation of the parent-to-child transmission of
fear of novel stimuli, via the two pathways of social fear learning. Across all chapters,
child and parent anxiety dispositions were explored as potential characteristics that
may strengthen child fear learning via these pathways. Specifically, we focused on child
temperament, as well as parental (trait) anxiety. Figure 1 presents a graphical overview
of the chapters of this dissertation.

Chapter 2 entails a systematic review and meta-analysis of the parent-to-offspring
fear transmission via vicarious learning in early life (infants aged up to 30 months). First,
we examined the effect of modeling parents’ fearful reactions on infants’ acquisition of
fear and avoidance of novel stimuli. Second, we explored the moderation of this effect
by child behavioral inhibition (Bl) and parent trait anxiety.

Chapter 3 presents a systematic review and meta-analysis of the parent-to-
offspring fear transmission via instructional learning in childhood (age 2.5 to 18). We
investigated the effect of parental verbal threat information on children’s acquisition
of fear of novel stimuli and explored the moderation of this effect by child and parent
anxiety dispositions.

Chapter 4 describes the findings of the STARS study. Within this experimental
study, we assessed parent-child transmission of fear via the instructional learning
pathway in children aged 9.5 to 14 years. Specifically, we investigated the impact of
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parental verbal threat information about strangers on a child’s fear of strangers during
a social interaction task. In this chapter, we present findings on the impact of parent
information on multiple child fear indices, as well as the role of parent trait anxiety and
child temperament in this pathway.

Chapter 5 entails the investigation of the instructional learning pathway in the
context of the COVID-19 pandemic. Within the cross-sectional FACTS study, we examined
the association between parental verbal threat information about the COVID-19 virus
and child fear of the virus.

Chapter 6 presents a summary and discussion of the main findings of the
dissertation as well as addresses methodological challenges. We further discuss
theoretical and clinical implications.

Child Fear Indices Pm r'ng
I i I
& =

Fear Transmission
via Instructional Learning

3 - Parent-Offspring Fear Transmission
via Verbal Threat Information E -
== 2

4 - The Impact of Parental Verbal Threat
Infarmation on Children’s Fear of o, o
Strangers — w '

5 - The Role of Parental Verbal Threat ==
Information on Children's Fear of Covid-19

Childhood

Figure 1. Graphical overview of the Chapters 2 to 5 of this dissertation.
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Fear Transmission via Modeling in Early Life: A Systematic Review and Meta-Analysis. Clinical
Child and Family Psychology Review, 26(3), 751-772. https://doi.org/10.1007/s10567-023-00448-1



Chapter 2

Abstract

Objective: Infants can acquire fears vicariously by observing parents’ fearful reactions
to novel stimuli in everyday situations (i.e., modeling). To date, no systematic or meta-
analytic review examined the role of modeling in parent-child transmission of fear and
avoidance in early life. We aimed to investigate the effect of modeling parents’ fearful
reactions on infants’ acquisition of fear and avoidance of novel stimuli and explore the
moderation of this effect by child behavioral inhibition (BI) and parent trait anxiety.
Method: Systematic review and meta-analysis. The search conducted in WebOfScience,
Pubmed, Embase, and PsycINFO revealed 23 eligible studies for the systematic review
and 19 for the meta-analysis. Eligible studies included published studies that measured
infant fear and avoidance (infants aged up to 30 months) of novel stimuli following
exposure to parental fearful expressions. Results: Meta-analytic findings revealed
a significant causal effect of modeling of parental fear on infants’ fear [g = .44] and
avoidance of novel stimuli [g = .44]. The findings support moderation by child Bl on
infant avoidance (not fear) acquisition, with the effects being larger for infants with
higher Bl. However, this moderation was only found, when including both experimental
and correlational studies (p >.05), but not when exclusively including experimental
studies (p = .17). Conclusions: This meta-analysis provides support for early parent-
to-offspring fear transmission: a causal small to medium effect of parents’ fearful
reactions was shown on infants’ fear and avoidance of novel stimuli. Elucidating parent-
to-offspring anxiety transmission pathways can inform us about potential fear reduction

and prevention strategies.

Keywords: Modeling, Vicarious Learning, Fear, Infant, Temperament, Parental Anxiety
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Introduction

Anxiety disorders run in families (Eley et al., 2015; Gregory & Eley, 2011). Children of
parents with a current or lifetime anxiety disorder are up to three times more likely
to develop an anxiety disorder than children of non-anxious parents (Lawrence et al.,
2019; Telman et al., 2018). Studies on familial aggregation of anxiety have investigated
the role of both genetic and environmental influences (Eley et al., 2015; Gregory &
Eley, 2011; Hettema et al., 2001). Genetic transmission contributes significantly to
family aggregation of anxiety (Hettema et al., 2001; Vasey & Dadds, 2001). Twin studies
suggest heritability estimates between approximately 25 and 43% (Shimada-Sugimoto
et al., 2015), which can vary depending on sex, age, and how anxiety was assessed
(Gregory & Eley, 2011). Twin studies also stress the importance of shared environment
in family aggregation of anxiety (Gregory & Eley, 2011). Recently, a novel children-of-
twins study investigated the relative influences of genetic and environmental factors
in the anxiety transmission from parent to child (Eley et al., 2015). They reported that
environmental factors mainly account for the parent-child transmission of anxiety and
should be focused on in subsequent research.

Environmental mechanisms can be conceptualized within the broader context
of fear-acquisition frameworks and social-learning theory (Bandura & Walters, 1977;
Olsson et al., 2007; Rachman, 1977). In addition to their first-hand aversive experiences
with novel stimuli, children can acquire fears indirectly via others, particularly parents
(so-called social fear learning, Olsson et al., 2007; Rachman, 1977). Social fear learning
involves verbal communications signaling threat, (i.e. parent saying ‘this is scary,
right?’) (Muris & Field, 2010), as well as modeling of fear expressions (also referred
to as vicarious learning or observational learning (see Askew & Field, 2008). Research
focusing on parent-child transmission of fear via environmental mechanisms has most
frequently investigated parental modeling of fearful/avoidant expressions and behavior
as a fear-learning pathway (Fisak & Grills-Taquechel, 2007). In our meta-analysis, we
investigated the effect of modeling parents’ fearful reactions on infants’ acquisition of
fear and avoidance of novel stimuli.

Parent to offspring fear transmission via modeling might be especially relevant in
children’s first years of life. First, the first two years have been highlighted as a sensitive/
vulnerable period for exposure to parental fearful and anxious expressions and behavior
(Aktar & Bogels, 2017). At this age, infants' rapid and experience-driven development of
emotional brain systems, as well as enhanced face processing of caregivers might make
infants particularly vulnerable to parental anxious signals (Leppénen, 2011; Leppanen &

Nelson, 2009). Second, the emergence of social referencing abilities in infants between

17




Chapter 2

approximately 10-14 months may be particularly relevant to the development of fear,
as infants actively seek out information from parents when confronted with novelty/
ambiguity (Fisak & Grills-Taquechel, 2007). Third, while infants may already understand
some parental verbal cues before and in the early phases of language acquisition,
parent-child communication largely depends on facial expressions, followed by gestures
and body language (Feinman et al., 1992). As mentioned by Rachman (1977), with the
development of language abilities, social fear learning via verbal threat information
becomes a relevant fear-learning pathway. By focusing on the first years, we can also
quantify the effect of vicarious learning in early life while minimizing the influence
of parental verbal threat information (which would vary greatly across age). While
previous literature discussed the causal role of vicarious learning in fear acquisition of
infants (Aktar & Bogels, 2017, Debiec & Olsson, 2017; Fisak & Grills-Taquechel, 2007;
LoBue, et al., 2019, Murray et al., 2009), this effect has not been systematically assessed
or quantified for this age range.

Infant modeling of parents’ nonverbal fear expressions has been studied in so-
called social referencing paradigms (Gerull & Rapee, 2002; Murray et al., 2008). In this
paradigm, infants are directly exposed to parents’ fearful response to a novel stimulus
(i.e. ambiguous toy or stranger), and then themselves exposed to the novel stimulus.
Multiple behavioral components of infant responses to these stimuli are measured, such
as infants’ affective response (facial, bodily, or vocal expressions of fear, i.e., crying), as
well as their avoidant response (facial or bodily avoidance of stimulus, i.e. turning or
moving away from stimulus). The avoidant reaction to a novel stimulus can be seen as
a regulatory response to reduce distress and escape the stimulus (Aktar & Pérez-Edgar,
2020; Klinnert, 1984). From here onwards, based on previous studies, we will refer to
the affective component as “fear”, whereas the regulatory avoidant response will be
referred to as “avoidance” (see for example, Aktar et al., 2013; De Rosnay et al., 2006;
Murray et al., 2008). Parental expressions of fear towards a novel stimulus might not
necessarily increase both infant fear and avoidance towards the stimulus at the same
time (Walden & Ogan, 1988), meaning infant fear and avoidance do not have to co-
occur. Therefore, we decided to investigate the effect of parents’ fearful reactions to
novel stimuli on infants’ acquisition of fear and avoidance of these stimuli separately.

Two lines of research have addressed fear transmission in infancy via vicarious
learning. The first line of studies investigates typically developing infants and uses
experimental designs where parental emotional displays towards novel/ambiguous stimuli
are manipulated (via training) (Dubi et al., 2008; Egliston et al., 2007; Feinman, 1983;
Fisak & Grills-Taquechel, 2007; Gerull & Rapee, 2002). By randomly assigning parents to
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manipulation and control condition, the experimental studies control for factors such as
the genetic transmission and the learning history of parental behaviors affecting the child.
The second line of studies uses naturalistic observations in clinical samples of anxious
parents with infants, during novel/ambiguous situations, instead of manipulating/training
parental expressions (Aktar et al., 2013; Aktar et al., 2014; de Rosnay et al., 2006; Murray
et al., 2008). In the correlational studies, we might get a more representative insight on the
impact parents natural fear responses to novel stimuli have on infants fear and avoidance.
The two lines are complementary as the first one allows causal inferences and the second
aims to capture the transmission of anxiety in real life. Consequently, we will examine both
lines of research in a systematic review and meta-analysis.

It is important to note that parent-to child transmission of fear is inherently an
evolutionary adaptive mechanism, that helps the infant to become aware of and stay
away from dangerous situations, maximizing survival (Feinman, 1985). However, if
parents have an anxiety disorder, which is typically characterized by excessive fear and
overestimation of danger (APA, 2015), they might expose their children to anxiety signals
in the absence of actual danger. A previous study found that parents with social phobia
were more likely to display threat signals when exposed to strangers interacting with
theirinfantin an approach task, than parents without social phobia (Murray, et al. 2007).
Infants may acquire fear of ambiguous situations as a result of repeatedly observing
parents’ anxiety signals (Aktar & Bogels, 2017; Murray et al., 2009). Furthermore, over
time infants of anxious parents might learn to pay attention to threat over safety signals
or interpret the signals more negatively (Aktar, 2022; Creswell et al., 2010). If the child’s
fear is not in proportion to the severity of the threat, persists, and interferes with daily
functioning, this fear response can be regarded as maladaptive (Kiel & Kalomiris, 2019).
Therefore, the effect of parental modeling of fear/ anxiety on child acquisition to novel
stimuli might be stronger for infants of anxious parents than of non-anxious parents.

Infants are not only passive receivers of parents’ fear and anxiety signals but their
characteristics play a role in the intergenerational transmission of fear too (Reynolds
et al., 2018). Behavioral inhibition (BI) is the strongest temperamental predictor of the
later development of social anxiety (Clauss & Blackford, 2012). Bl is defined as a fearful
and avoidant style of reacting to ambiguous stimuli (Fox et al., 2005). Theoretical models
indicate that infants with Bl would be more susceptible to environmental stressors,
including parental anxiety signals (Belsky & Pluess 2009; Ingram & Luxton 2005; Nigg
2006). Furthermore, infants’ fearful temperament is consistently found to strengthen
the impact of parents’ anxious expressions on infants’ vicarious acquisition of anxiety
(Aktar et al., 2013; De Rosnay et al., 2006; Moller et al., 2014).
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Although the current focus is on modeling, it is only one of the many environmental
mechanisms that may alone or in interaction contribute to parent-to-child transmission
of fear and anxiety (also known as equifinality, Cicchetti & Rogosch, 1996). For example,
parental reinforcement of child fear and avoidance can contribute to child fear and
anxiety (Fisak & Grills-Tacquechel, 2007). Furthermore, one specific risk factor may lead
to multiple outcomes (also known as multifinality, Cicchetti & Rogosch, 1996). Thus,
an infant exposed to parental expressions towards novel stimuli, may not necessarily
acquire fear but have a different effect or it might not have any effect at all. Lastly, fears
are most likely not a product of a single fear-learning pathway, but a combination of
multiple pathways (Muris & Field 2011).

Previous reviews have concluded that modeling/vicarious learning is a significant
contributing factor to child acquisition of fear and anxiety (Aktar & Bogels, 2017;
Fisak & Grills-Taquelchel, 2007, Murray et al., 2009). However, these conclusions
were based on narrative reviews, whereas, currently enough research has been done
to carry out a meta-analytic review. Narrative reviews tend to lead to overly strong
conclusions compared to systematic and meta-analytic reviews (Thomas-Odenthal et
al., 2020). Importantly, conducting a meta-analysis allows us to quantify the size of the
investigated effects. Previous reviews have also discussed the role of Bl and parental
anxiety (Fisak & Grills-Taquelchel, 2007; Aktar & Bogels, 2017), but their roles on infant
fear and avoidance learning have not yet been systematically assessed. In the current
meta-analysis, our first aim was to synthetize the evidence on the effect of infants’
modeling of parents’ anxiety on infants’ immediate fearful or avoidant reactions to
novel stimuli in early life (between six and 30 months). Second, we aim to explore
whether the effect of modeling is larger for temperamentally fearful infants (based on
Susceptibility models, Belsky & Pluess 2009; Ingram & Luxton 2005; Nigg 2006). Finally,
we aim to explore if the effect of modeling on infants’ fear and avoidance is larger for
infants with anxious parents (based on Murray et al., 2009). We expect that infants’
modeling of parents’ fearful expressions increase their fear and avoidance toward novel
stimuli. Furthermore, we expect the effect of modeling to be stronger for behaviorally-

inhibited infants and infants of anxious parents.

Methods
Protocol and registration

In this systematic review and meta-analysis, PRISMA guidelines were followed (Moher
et al., 2009). Moreover, this meta-analysis was preregistered at OSF (10.17605/0SF.10/
XPRUS).
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Search strategy

WebOfScience, Pubmed, Embase, and PsycINFO databases were searched to identify
relevant articles. The search was performed on the 21st of November 2022. The final
search term was: ((postnat* OR neonat* OR newborn OR “new-born” OR infan* OR
baby OR babies OR “month old” OR “month-old” OR toddler) AND (parent* OR
mother* OR father* OR caregiver* OR guardian*) AND ((“social referencing” OR
acquisition OR “nonverbal transmission” OR “non-verbal transmission” OR “vicarious
learning” OR “observational learning”) AND (fear* OR avoid* OR anxi* OR threat*))).
For a full overview of the development of the final search term used in this study, see
the Full search term list in the Supplementary material (A). All screening steps were
conducted by two independent reviewers. The interrater agreement on the inclusion
of studies during the abstract screening process was high, with Cohen’s kappa of .85.
Inconsistencies between reviewers were discussed and resolved in coding meetings.
The steps of the screening process are presented in Figure 1.

Inclusion criteria

This systematic review and meta-analysis include published studies that assessed fearful
or anxious expressions in human infants (aged up to 30 months) after direct exposure
to parental fear or anxious expressions in a lab setting. The included studies tested how
parents’ fear (in specific situations, towards an object, situation, or stranger) can shape
their infants’ reaction to the same ambiguous situations, object, or stranger. Within
the studies, it can also be named modeling/observational or vicarious learning (the
study needs to include parental nonverbal expression of fear). The ambiguous stimuli,
i.e. stranger, object, or situation need to be novel. This means for example that the
ambiguous object is an unfamiliar toy and that the infant has not played with or seen it
previously. In addition, the fear/anxiety expression in front of the infant should be from
the parent, not for example from an experimenter. The current meta-analysis included
studies that assessed infant reactions with behavioral (i.e. crying), physiological (i.e.
elevated heart rate), or cognitive (i.e. infant looks) measurements. We then categorized
infant reactions into 1) infants’ affective response to stimuli (facial, bodily, or vocal
expressions of fear, i.e., crying), as well as 2) avoidant response to stimuli (facial or
bodily avoidance of stimulus, i.e. turning away from stimulus). Furthermore, the meta-
analysis only included studies that assessed parental fearful or anxious expressions.
Studies with an experimental design needed to include a target group, which was
defined as infants who received fearful/anxious cues from the parent about a novel

object, person, or situation. The control group needed to entail infants receiving neutral
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or positive cues given by the parent about a novel object, person, or situation. Studies
have to be published in English. For the meta-analysis, the information provided in
the results section of a given study should allow for the calculation of effect sizes for

outcome measures.

Data extraction

The data that were extracted are demographic information (i.e., age of the
participating parents and infants, gender, ethnicity, occupation/SES, and study
location) and methodological characteristics (i.e. study design, number of outcome
variables, measurement tools for predictor and outcome variables and their validity).
Furthermore, we extracted means, standard deviations, effect sizes, and corresponding
95% Confidence Intervals (Cl) of the variables and associations of interest. Variables
of interest are infant fearful or avoidant reactions, parent anxious/fearful expressions,
parent psychopathology, infant temperament, and kind of stimuli (i.e. social versus
non-social). All effect sizes were converted to Hedges’ g. In case multiple means and
standard deviations were reported in a study, for instance, due to multiple outcome
measures, we average the outcomes to yield a single study-wide effect size. In cases
where insignificant findings were reported without providing further statistical
information than the sample size and non-significance, we assumed a p-value of .5
(one-directional) to calculate the effect size, which results in an effect size of 0 with the
accompanying variance (see Dusseldorp et al., 1999). This was done as excluding the
insignificant finding from analyses would inflate the effect sizes. The effect sizes for the
moderators were only investigated if a subset consisted of at least four studies (k > 4)

(Bakermans-Kranenburg et al., 2003).

Statistical analyses

Analyses were carried out using the metafor package in R. Statistical significance of the
pooled SMD was assessed using a Z-test at p < .05. We checked for heterogeneity using
the Q-test. A two-tailed p significance test was used with statistical significance with p <
0.05. To enable comparisons, calculated effect sizes were transformed into standardized
scores. We corrected the effect sizes to a weighted effect size (corrected for unequal
n’s) and checked for publication bias with funnel plots. In case of publication bias, a trim
and fill method was applied. Furthermore, to detect ES outliers, we checked whether
the standardized residuals were between 3.29 and -3.29.

22



Parent to Offspring Fear Transmission via Modeling in Early Life: A Systematic Review and Meta-Analysis

Quality and Bias assessment

The methodological quality of the retained articles was assessed using a checklist
(presented in Table S1) based on the Cochrane Collaboration tool (ROB2) and adapted
to our study design. Examples of these assessment criteria are the reliability of the
outcome measures, as well as the transparency and selection of the reported results.

Results

Our search term yielded overall 736 hits across WebofScience, Psycinfo, Pubmed, and
Embase. After the removal of 311 duplicates, we ended up with 425 studies to screen.
The screening process and reasons for exclusions at each stage are presented in the
flow diagram (Figure 1).

WebofScience (n = 213) Psycinfo(n = 139) PubMed (n = 165) Embase (n = 219)

Citations identified data base search

(n =T736)

Citations after 311 duplicates removed
Reasons excluded: =425
-Not English (n = 2) (n=425)
-Non-studies (n =33 ) +
<Ineligible populaton (n = 170)
-No measure of child/ parental fear (n = 175) e —
<Ineligible study design / procedure (n = 14) (n=425)
Reasons excluded: Fulktext anticles screened
-No measure of child or parental fear (n = 6) (n =31)
~Ineligible study design / procedure (n = 5) "

Secondary literature: Reference lists
inspected (n =37)

v

Additional relevant anticles included from
secondary literature search(n = 3)

B
_— . " . Reasons excluded:
Sude luded semati e e
pope 2;;“: i fysemaic review |=—| -Missing statistical information (n = 2)
-Repeated smdy sample (n = 2)
v
Swudies included in he meta-analysis

(n=19)

Figure 1. Flow Diagram
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Overview of studies

The study characteristics of the studies included in the systematic review and meta-
analysis are summarized in Table 1. The quality ratings ranged from 67% to 100%, with a
mean percentage of 93% (for the quality rating per study see Table S1 in supplementary
material B). Most studies randomized participants into the conditions and used reliable
coding systems or measures. However, some studies did not adequately describe their

hypotheses, and/or reported more analyses than planned a priori.

Systematic Review

The study and sample characteristics are presented in Table 1. The studies differed in (1)
design, (2) moderators, (3) child fear index, (4) parental message type, and (5) stimulus
type. Below we address each of these in detail.

First, concerning the design, from the 23 studies included in this systematic
review four had a correlational design, whereas 19 had an experimental design.
In the correlational designs, parental expressions of fear to novel stimuli were not
manipulated/trained by the experimenter, but observed as it naturally unfolds during a
social referencing paradigm with parents and their infants.

Second, of these studies, eight studies included a measure of parental anxiety
symptoms or diagnosis. Four studies included clinical parent samples, consisting of 51%
to 56% of parents with an anxiety disorder (Aktar et al., 2013; Aktar et al., 2014; Aktar
et al., 2018; Murray et al., 2008), whereas four studies assessed anxiety (symptoms) in
community samples of parents and reported no or low anxiety scores (De Rosnay et al.,
2006; Dubi et al., 2008; Goodman- Wilson, 2012; Moller et al., 2014). Finally, ten studies
of these 23 studies assessed infant temperament (Aktar et al., 2013; Aktar et al., 2014;
Aktar et al., 2018; Blackford & Walden, 1998; Carpenter, 2004; De Rosnay et al., 2006;
Dubi et al., 2008; Goodman-Wilson, 2012; Mdller et al., 2014; Murray et al., 2008).

Third, there were also differences across studies, which child fear indices were
assessed to test child acquisition of fear and avoidance (overview can be found in Table
2). Across all studies, infant fear was primarily assessed with a behavioral measure,
specifically emotional expressions of fear and behavioral avoidance towards the
stimulus during the social referencing paradigm. In one study infant reactions were
assessed with just a fear measure (i.e. facial, vocal, and verbal expressions of fear),
in five studies only avoidance was assessed (i.e. latency touching and reaching for the
toy), and in 17 studies both fear and avoidance were assessed . Looks to the caregiver
were defined as an indicator of social referencing, rather than an index of infant fear.

Nearly all studies reported mean interobserver reliability (ICC or Cohen’s kappa) for
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coding infant fear and avoidance (22 studies), which ranged from .56 to 1, and were all
classified to be sufficient to very high interrater reliability.

Fourth, parental expressions of fear towards novel stimuli can be categorized into
1) nonverbal messages only (such as fidgeting) and 2) nonverbal and verbal messages
(such as “this is scary, right?”). Out of 23 studies, five studies fall in the first category,
whereas 18 studies were in the second. Furthermore, in experimental designs, the threat
condition was defined as fearful/anxious nonverbal messages (based on facial, bodily,
or vocal expressions), whereas the control condition could either consist of parental
neutral nonverbal expressions or positive nonverbal expressions (i.e. smiling). In 21
studies, the control condition in the social referencing paradigm consisted of positively-
valenced nonverbal parental messages, and two studies included both a positive and
neutral control condition (Klinnert, 1984; Mumme et al., 1996). Most studies reported
mean interobserver reliability (ICC or Cohen’s kappa) for parent variables (17 studies),
which ranged from .39 to 1, and all except for one (Zarbatany & Lamb, 1985) were
classified as sufficient to very high.

Fifth, the stimuli that were paired with parental messages varied across studies and
can be categorized into social and non-social stimuli. Social stimuli entailed exposure to
a stranger, whereas non-social stimuli entailed animals, toys, and novel situations, such
as a visual cliff. The majority of studies (k = 16) included non-social stimuli, whereas two
studies used only social stimuli in their social referencing paradigms, and five studies
included both social and non-social stimuli.

Meta-Analysis

For the meta-analysis, we only included studies that reported the statistical information
that is necessary for the computing of effect sizes. We contacted authors for missing
statistical information (such as missing sample sizes or standard deviations). We only
received sufficient statistical information to analyze effect sizes from one study (Méller
et al.,, 2014). We received three responses that the statistical information was not
available (Zarbatany & Lamb, 1985; Walden & Baxter, 1989; Blackford & Walden, 1998)
and one author did not respond (Klinnert, 1984). Furthermore, three studies that were
included in the systematic review (Aktar et al., 2013; 2014; 2018) contained analyses
of the same infants at different developmental stages. For the meta-analysis, we chose
to include only data from the first study (Aktar et al., 2013), as it contained the largest
sample size. Moéller et al. (2014) reported their findings separately on a mother and
father sample, which participated independently with different infants. Therefore, we

added them as separate samples in our analyses.

25




Chapter 2

Overall, of the 23 studies included in the systematic review, 19 studies entailing 20
samples were also included in the meta-analysis. Two studies had a correlational design
(Aktar et al., 2013; Moller et al., 2014) and the remaining seventeen studies had an
experimental design. Fourteen studies entailed non-social stimuli, two had only social
stimuli, and three studies included both social and nonsocial stimuli. When a study
measured infant acquired fear to both social and nonsocial stimuli, we combined the
effect sizes (if relevant statistical information was available). Thirteen studies assessed
infant fear/ anxiety with behavioral indices of fear and avoidance separately, three
studies just assessed avoidance based on infant behavior and one assessed only infant
fear with a behavioral measure. Two studies assessed infant avoidance additionally
with a cognitive measure. When we had multiple outcomes of fear or avoidance, we
combined the effect sizes. If we could not combine indices, we chose the statistics in the
following order 1) behavioral measure of infant fear or avoidance 2) cognitive measure
of infant avoidance (such as frequency of looks). No study assessed physiological indices
of fear.

Six studies that were included in the meta-analysis assessed parental anxiety, of
which the sample of two studies consisted of 51% to 54% of parents with an anxiety
disorder (Aktar et al., 2013; Murray et al., 2008). Four studies assessed the absence of
an anxiety disorder/ symptoms (De Rosnay et al., 2006; Dubi et al., 2008; Goodman-
Wilson, 2012; Moller et al., 2014). However, only three studies that were included in
the meta-analysis of main effects reported findings on parental anxiety as a moderator,
and therefore we could not perform analyses on its effect size. Eight studies that were
included in the meta-analysis assessed infant temperament and reported relevant
statistical information (Aktar et al., 2013; Carpenter, 2004; De Rosnay et al., 2006; Dubi
et al., 2008; Goodman-Wilson, 2012; Méller et al., 2014; Murray et al., 2008).
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Main Results
Meta-Analysis

The effect of parental threat expression on infant fear was Hedges’ g =. 39, SE = .13, C/
[.14, .64], k=17, p < 0.01), indicating that infants displayed more fear towards the novel
stimulus after being exposed to parental threat expressions. There was an indication of
heterogeneity (Q = 76.50, p <.0001). Egger’s test did not indicate asymmetry in the funnel
plot (b = -.03, p = .34), and the trim-fill method did not indicate missing studies on the
left side of the funnel. In sensitivity analysis, we repeated the same analysis with only
experimental studies. In experimental studies, the effect size of parental threat expression
oninfant fear was Hedges’ g =. 44, SE = .15, C/ [.14, .73], k=14, p <0.01), with no indication
of funnel plot asymmetry (b =-.11, p =.32) or missing studies on the left side of the funnel.

The effect with infant avoidance as an outcome measure was Hedges’ g = .46, SE =
.10, CI [.26, .65], k =19, p < .0001), indicating that infants were more avoidant of the novel
stimulus after being exposed to parental threat expressions. There was an indication of
heterogeneity (Q = 52.49, p <.0001). Egger’s test did not indicate asymmetry in the funnel
plot (b=.04, p =.18), and the trim-fill method did not indicate missing studies on the left side
of the funnel. In experimental studies, the effect size of parental threat expression on infant
avoidance was Hedges’ g =. 44, SE = .12, Cl [.21, .68], k = 16, p < 0.01), with no indication
of funnel plot asymmetry (b =.03, p = .30), or missing studies on the left side of the funnel.
For both fear and avoidance outcomes, funnel and forest plots can be found in Figure 2 and
Figure 3 (for plots of studies with only experimental design see Supplementary Material
C). Inspection of the standardized residuals revealed no outlier (all standardized residuals
between 3.29 and -3.29). Lastly, we checked whether study effect sizes for infant fear or
avoidance were related to the study quality ratings, which was not the case (both p’s > .67).

Systematic Review

A summary of the main findings can be found in Table 3. Based on social fear learning theories
(Rachman, 1977; Olsson et al., 2007), we expected that infants express more fear and anxiety
towards novel stimuli when these stimuli are paired with parents’ fear/anxiety expressions
than non-anxious parental expressions. Of the 23 studies reviewed, infant fear was assessed
in 17 studies, infant avoidance was assessed in 21 studies, and a combined fear and avoidance
measure was utilized in two studies. We found that six out of 17 (44 %) studies found an effect
of parental expressions of fear/ anxiety on infant fear (measured as infant fearful/negative
affect/distress), and the other eleven did not. Furthermore, 11 out of 21 (52%) studies found
an effect on infant avoidance (Aktar et al., 2013; De Rosnay et al., 2006; Dubi et al., 2008;
Gerull & Rapee, 2002; Hirshberg & Svedja, 1990; Kim et al., 2010; Mumme et al., 1996; Sorce
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et al.,, 1985, Walden & Ogan, 1988; Walden & Baxter, 1989; Walden et al., 1991), one study
found an effect on avoidance of toys but not of the stranger (Goodman-Wilson, 2012) and
another only on part of the stranger task (pick up but not approach phase) (Murray et al.,
2008). Lastly, one of the two studies that included a combined fear and avoidance measure
found no relationship between parental nonverbal signals of threat and infant reaction to
novel stimuli (Aktar et al., 2014), whereas the other one did (Rosen et al., 1992).

Multiple studies investigated additional moderating effects of for example parental
gender, infant gender and/or age in the link between parental expressed fear and infant
fear/avoidance to novel stimuli. In one study, authors found an effect of parental threat on
infant fear and avoidance, but only when the father conveyed the fearful signals and not the
mother (Moller et al., 2014), whereas another study found only maternal, but not paternal
expression being related to subsequent infant fear when the infant was 1 year old (Aktar et
al., 2018). Carpenter (2004) found an effect of parental threat on infant fear and avoidance
only in specific age ranges. Nine-month old’s looked less to stimuli in fear vs happy condition
and 18 month old’s showed overall less approach in fear versus happy condition, whereas
Walden and Baxter (1989) found an effect in the 13 to 23-month-olds but not in 6-12 or 24-
40 years old’s. Another study found mothers’ messages to only affect female infants, who

stayed less close to the toy in the fearful versus happy condition (Rosen et al., 1992).

Parental anxiety and child BI

Meta-Analysis

Bl was not a significant moderator of infant fear. The effect of parent responses on
infant fear did not change as a function of Bl (Hedges’ g = .07, SE = 0.07, C/ [-0.06,
0.19], k = 8, p = .31. In sensitivity analysis, we repeated the same analysis with only
experimental studies. Again, the effect size of parent responses on infant fear did not
change as a function of BI, Hedges’ g =. 08, SE = .09, Cl [-.09, .25], k=5, p = .36).

Bl was a significant moderator on infant avoidance: the effect of parent responses
was stronger for infants higher in Bl (Hedges’ g = .25, SE=.11, C/ [.04, 0.46], k=8, p <.05).
In sensitivity analysis, we repeated the same analysis with only experimental studies. In
contrast to findings including both correlational and experimental studies, the effect size
of parent responses on infant fear did not change as a function of Bl when solely including
experimental studies, Hedges’ g = .18, SE =.13, C/ [-.07, .32], k=5, p = .17).

Funnel and forest plots can be found in Figure 4 and Figure 5 (for plots of studies
with only experimental design see Supplementary Material C). Inspection of the
standardized residuals revealed no outliers. We could not assess whether parental
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anxiety moderates the effect of parental responses on infant fear and avoidance

because we did not have enough studies for the analysis (k < 4).

Systematic Review

Asummary of the moderator effects can be found in Table 3. Of the 23 studies reviewed, only
three assessed the moderating role of parental anxiety (Aktar et al., 2014; Goodman-Wilson,
2012; Murray et al., 2008). The study by Aktar et al. (2014), found that the link between
parental expressions of threat at 12 months with infant fear/avoidance at 30 months was
stronger for infants of parents with lifetime comorbid social and other anxiety diagnoses.
However, the study did not assess the moderating role of parental anxiety in the link between
parental expressions of threat at 12 months with infant fear/avoidance on the same day.
Goodman-Wilson (2012) did not find a significant effect of parental anxious expression
on infant fear or avoidance. Murray et al. (2008) found that infants of mothers with social
phobia at 10 months were not more avoidant towards or fearful of strangers in the same
social referencing paradigm. However, they did become more avoidant of strangers picking
them up (but not approaching them) between 10 and 14 months. Thus, no study found that
the effect of parental anxious expression on infant fear or avoidance was stronger in infants
of anxious parents, when assessing the outcome in the same social referencing paradigm.

We expected that infants with a more fearful temperament express more fear
and anxiety of novel stimuli than less temperamentally fearful infants when they are
exposed to parental-expressed fear. Based on the 23 studies reviewed, we found some
support for the hypothesis. Two out of eight studies (Aktar et al., 2013; De Rosnay et
al., 2006) found a moderating effect of Bl on infant avoidance, while five did not find
such an effect (Blackford & Walden, 1998; Carpenter, 2004; 1998; Dubi et al., 2008;
Moller et al., 2014) and one study (Goodman-Wilson, 2012) found an effect when the
stimulus was a social but not non-social task (but in the opposite direction): Infants
who were low in Bl showed increased avoidance after parents expressed fear towards
the stranger. However, Moller et al. (2014) did find a moderating role of infant Bl on
the impact of parental fear signals on infant avoidance of novel stimuli when fathers
were conveying the fearful message and not mothers. The link between paternal fearful
expressions and infant avoidance of the novel stimulus was stronger for infants with
more fearful temperaments. In addition, while one study did find infant Bl to impact the
effect of parental fear signals on infant fear towards novel stimuli (Carpenter, 2004), the
majority of studies (7 out of 8) assessing the moderating role on infant fear did not find
an effect (Aktar et al., 2013; Blackford & Walden 1998; De Rosnay et al., 2006; Dubi et
al., 2008; Goodman-Wilson, 2012; Mdller et al., 2014; Murray et al., 2008.)
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Figure 3. Funnel and forest plots of moderating Bl effect on child fear
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Figure 5. Funnel and forest plots of moderating Bl effect on child avoidance
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Table 3. Main outcomes and results of moderators on the association between parental non-
verbal communication and infant fear/avoidance outcomes

Study Main Outcomes Moderator Outcomes
Behavioral Inhibition
Aktar et al. (2013) Fear: — Fear: —
Avoidance: 1 Avoidance: 1
Aktar et al. (2014) Fear/Avoidance: — Fear/Avoidance: —
Aktar et al. (2018) Fear: — NA
Avoidance: —
Blackford & Walden (1998) Fear: — Fear: —
Avoidance: — Avoidance: —
Carpenter (2004) Fear: — Fear: 1
Avoidance: — Avoidance: —
De Rosnay et al. (2006) Fear: 1 Fear: —
Avoidance: 1 Avoidance: 1
Dubi et al. (2008) Fear: 1 Fear: —
Avoidance: 1 Avoidance: —
Gerull & Rapee (2002) Fear: 1 NA
Avoidance: 1
Goodman-Wilson (2012) Fear (Stranger and Toy): — Fear (Stranger and Toy): —
Avoidance (Stranger and Toy): — Avoidance: Stranger 1 Toy —
Hirshberg & Svedja (1990) Fear: 1 NA
Avoidance: 1
Kim et al. (2010) Avoidance: 1 NA
Klinnert (1984) Avoidance: — NA
Knieps et al. (1994) Fear: — NA
Moller et al. (2014) Fear: — Fear: —
Mother Sample Avoidance: — Avoidance: —
Moller et al. (2014) Fear: 1 Fear: —
Father Sample Avoidance: 1 Avoidance: 1
Mumme et al. (1996) Fear: — NA
Avoidance: —
Murray et al. (2008) Fear: — NA
Avoidance: —
Rosen et al. (1992) Fear/Avoidance: 1 NA
Sorce et al. (1985) Fear: 1 NA
Avoidance: 1
Stenberg (2003) Fear: — NA
Avoidance: —
Walden & Ogan (1988) Fear: — NA
Avoidance: 1
Walden & Baxter (1989) Avoidance: 1 NA
Walden et al. (1991) Avoidance: 1 NA

Zarbatany & Lamb (1985) Avoidance: NA

1: =lincrease in (or presence of) non-verbal communication significantly associated with increase
in or higher fear/anxiety p < .05;

— = non-verbal communication not significantly associated with fear/anxiety p > .05, if main
effect insignificant but 3 or 4-way interaction significant it is labeled as insignificant;

NA = interaction not assessed (i.e. only main effect and not interaction with parental fear
expression, or 3-way interactions with another variable), or not assessed at relevant time point/
age range.
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Discussion

This systematic review and meta-analysis aimed to shed light on the role of modeling
in the transmission of fear from parents to infants. The meta-analytic evidence reveals
that parental fear expressions of novel stimuli increase infant fear and avoidance — after
a single exposure to these stimuli (Hedges’ g = .44 and .44 respectively). We did find that
behaviorally inhibited infants had stronger avoidance (not fear) reactions towards novel
stimuli after exposure to parental fear expressions when including experimental and
correlational studies, but the effect did not hold in experimental studies only. Below, we
address each of these findings in turn.

Infant Fear and Avoidance

In line with social fear-learning models (Olsson et al., 2007; Rachman, 1977), there was
a significant effect of parental fear expressions on infant fear and avoidance, supporting
the idea of parental modeling as a social fear-learning pathway with small to medium
effect sizes (Hedges’ g =.39 and .46 respectively). When investigating the causal effect of
parental modeling on infant fear and avoidance using exclusively experimental studies,
the effect sizes were also small to medium (Hedges’ g = .44 and .44 respectively).
While experimental designs allow us to make stronger inferences on causality, their
findings might be less generalizable to real-life interactions/ daily life (Kazdin, 2021). A
previous review that summarized findings on child fear acquisition via verbal threat
information has argued for assessing child fear acquisition with this social fear learning
paradigm in more ecologically valid contexts (Muris & Field, 2010). This reasoning also
applies to modeling pathways in early life, as both experimental as well as prospective,
more naturalistic designs are necessary to gain further insight on the impact of parental
fear/anxiety expressions on infant fear and avoidance acquisition towards novel stimuli.
Furthermore, there seem to be inconsistent findings regarding infant fear and
avoidance. Some studies that assessed both fear and avoidance towards novel stimuli as
separate constructs, found different results for fear and avoidance outcome measures
in the same children (i.e. support for an effect of condition on avoidance but not infant
affect) (for example, Walden & Ogan, 1988). The mixed findings suggest that infant
affect and avoidance do not have to co-occur, and different behavioral indices of fear
might become relevant at different developmental stages. Infants’ ability to understand
and judge how threatening a novel stimulus is, as well as to what extent they can
regulate emotions accordingly can influence how infants express fear (LoBue & Adolph,
2019). During childhood, over time the inclination to avoid novel stimuli increases more
strongly than to show distress (Sumter, et al., 2009; Rapee & Spence, 2004). As infants
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get older, infants may also show fewer fearful and more avoidant strategies in response
to parental expression of fear (Aktar et al., 2018). Longitudinal studies covering the
periods including and extending from the toddlerhood years are needed to shed light

on these developmental differences in fearful and avoidant responses.

Parental and child anxiety dispositions

Susceptibility models suggest that infants with fear-sensitive temperamental
dispositions are more susceptible to exposure to environmental stressors including
parental anxiety signals (Belsky and Pluess 2009; Ingram and Luxton 2005; Nigg 2006).
In line with this model, our meta-analysis suggests that there is a small moderating
effect of Bl on infant avoidance (Hedges’ g = .25). Also the systematic review lends some
support to the idea that behaviorally inhibited infants display an increased avoidant
response after exposure to parental fear expressions, but only in three out of eight
studies. However, based on the experimental studies we did not find a moderation by
temperament in the causal link between parental fearful expressions to novel stimuli
and child avoidance (Hedges’ g = .18). Possibly, infants are more likely to display their
usual/learned responses in response to more naturalistic parental expressions of fear
(in correlational studies), than manipulated fear expressions (in experimental studies).
Given that temperamentally fearful infants have the trait tendency to withdraw and
avoid novel stimuli (Stifter & Augustine, 2019), this effect might be more visible in
studies with correlational designs. Possibly, a third variable that is related to both
parental fear expressions and infant avoidance may have inflated the effect size of this
link. The reported correlations could for example be influenced by genetic similarity
or the learning history of parental behaviors. Hence, we do not know to what extent
the link between parental fear expressions to novel stimuli and child fear or avoidance
is due to genes, or to what extent it represents the habitual reaction of infants that
has been reinforced over time. Specifically, parents may have supported children’s
avoidant behaviors in anxiety-inducing or novel situations, or removed the child from
these situations (Reinforcement pathway described in Fisak & Grills-Tacquechel, 2007).
In experimental studies, these confounds are controlled for by manipulating parental
expressions/reaction. However, in experimental studies, the findings might also not
be representative of the effect that parental fear expressions have on child fear and
avoidance in real life, because manipulated parental expressions/reaction to novel
stimuli might be different to infants’ previous experiences and expectations. A previous
study suggests that expectancy violations in infants might influence social learning

processes (Colomer & Woodward, 2023). It is up to future research to elucidate the
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role of Bl in the parent-to-infant transmission of fear to novel stimuli by assessing the
additional effects of genetic traits or assessing the influence of Bl on the repeated
exposure to parental fearful expressions.

Moreover, our meta-analysis did not find a moderating effect of Bl on infant fear
(Hedges’ g = .07). This aligns with findings from our systematic review where no such
effect on infant fear was observed for the majority of the studies (7 out of 8 found
no significant effect). Although this finding is not in line with the susceptibility theory
(Belsky & Pluess, 2009), it might be explained by the fact that Bl is most relevant in fear
acquisition regarding social stimuli. Bl is a more prominent risk factor for social anxiety
(Clauss & Blackford, 2012) than for specific phobias (Pérez-Edgar & Fox, 2018), and most
studies finding an effect included social stimuli in their social referencing design. Given
that the majority of the studies included in this meta-analysis assessed fear towards
non-social stimuli, no firm conclusions can be drawn on the moderating role of Bl in
the context of fear acquisition regarding social stimuli. Future experimental studies that
incorporate social stimuli in their design will help to clarify this.

Next, we investigated the moderating role of parental anxiety. In the absence of a
sufficient amount of studies with statistical information regarding parental anxiety, we
could only assess its influence on infant fear and avoidance of novel stimuli by means
of a systematic review. While parental anxiety is one of the biggest risk factors for child
anxiety, we did not find support of infants of anxious parents showing stronger fear
acquisition via modeling parents’ anxious expressions. This suggests that infants of
anxious parents might not be more sensitive towards novel stimuli in the context of a
single exposure to parental fear expressions. However, two studies, which did not find
stronger fear or avoidance in the infants of anxious parents immediately after being
exposed to parent’s expression of fear, found these expressions to be predictive of later
avoidance towards that stimulus (Aktar et al., 2014; Murray et al., 2008). Specifically,
Murray et al. (2008) found that infants of mothers with social phobia did become more
avoidant of strangers picking them up between 10 and 14 months. The study by Aktar et
al. (2014) found that the link between parental expressions of threat at 12 months with
infant fear/avoidance at 30 months was stronger for infants of parents with lifetime
comorbid social and other anxiety diagnoses. Therefore, it could be that over time,
the repetitive nature of infant’s modeling of parental expressions of fear in families
with anxious parents, entailing a higher frequency of parental anxious expressions to
novel stimuli, could explain the familial aggregation of anxiety. Furthermore, anxious
parents may be more likely to support infants’ avoidant behaviors in anxiety-inducing

or novel situations, or remove the infant from these situations/stimuli (Fisak & Grills-
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Tacquechel, 2007). Anxious parents might also provide other adaptive emotion
regulation strategies less frequently, such as offering a security object, or displaying
alternative problem-solving behaviors (Stifter & Augustine, 2019). Moreover, they
might also react unsupportive, for example dismissing or ignoring infants’ emotional
reactions. This in turn could decrease infants’ feelings of self-efficacy for self-regulation,
and increase the distress or fear response (Stifter & Augustine, 2019). Given the limited
number of studies investigating the moderating role of parental anxiety in parent-infant

fear transmission, we need more studies investigating its role.

Clinical implications

Heightened offspring fear or fear learning in response to (potentially) threatening
stimuli represents an evolutionary-adaptive and normative process (Kiel & Kalomiris,
2019). Nevertheless, by understanding how social fear learning processes unfold and
differ between healthy and at-risk families, we might eventually shed more light on the
specific processes and factors to target in prevention and treatment efforts. In our study,
we found a small to medium effect of parents displaying fearful reactions to novel stimuli
on infant fear and avoidance towards these stimuli, independent of parental anxiety
levels. While this fear acquisition pathway in itself can be seen as an adaptive response
to threatening/novel situation, it does not exclude the possibility that in at-risk families,
where exposure to parental anxious expressions in daily life can be more frequent or
intense, the impact of this fear acquisition pathway can be amplified. Incorporating
psychoeducation targeting the potential pathways of social fear transmission in parents
and children might be helpful in the prevention of anxiety risk in the offspring. Given
that the effect of parental fearful reactions to novel stimuli on infant avoidance was
stronger for children with more fearful temperaments- psychoeducation might be
valuable for parents with children who are behaviorally inhibited.

In real life, infants might not only get exposed to a fearful reaction of one (anxious)
parent in isolation, but another parent or significant other may display the same or
conflicting emotional responses. As fear modeling seems to lead to an infant’s fear
acquisition towards novel stimuli, modeling of parents’ positive emotions or confident
reactions may reduce or prevent fear acquisition, even when one parent displays
anxious responses. This was recently summarized in a systematic review investigating
whether infants and children’s positive modeling (of parents, strangers, and peers) in
experimental, non-clinical contexts can reduce/prevent acquired fears (Krause & Askew,
2022). Although their conclusions rely on a limited amount of studies, positive modeling

seems to be a promising technique to prevent fear acquisition and reduce fear responses

42



Parent to Offspring Fear Transmission via Modeling in Early Life: A Systematic Review and Meta-Analysis

in infants and children. Understanding how fears are acquired in developmentally
sensitive designs can inform us of potential strategies to reduce or prevent parent-to-
child fear transmission in at-risk families.

Limitations and Future directions

This is the first systematic review and meta-analysis on the effect of parental fear
expressions on infant fear and avoidance of novel stimuli. Although this work provides a
relatively less biased synthesis of available evidence on parent-infant fear transmission
via modeling, this study is not without shortcomings and echoes the limitations of the
singular empirical work. First, in our systematic review and meta-analysis we heavily
relied on studies with WEIRD (Western, educated, industrialized, rich, and democratic)
samples. It is important to acknowledge the role of cultural differences in the emotional
development of infants since parents’ emotional expressions during daily interactions
are part of commonly shared socialization practices (Halberstadt & Lozada, 2011). For
example, infant’s attention to (parental) emotional expressions in daily life can vary
depending on their socioeconomic status (SES) (Clearfield & Jedd, 2013). Regarding our
meta-analysis, this means we cannot generalize our findings to non-WEIRD samples.
Future research that replicates previous studies in new or more heterogenous samples,
or compare the fear acquisition pathway across different cultural environments, can
give us more insight on the generalizability of our findings (Nielsen et al., 2017).
Second, studying fear modeling in strict experimental lab designs allows stronger
conclusions, but it restricts the ecological validity of the findings. In daily life, infants are
usually exposed to ambiguous stimuli such as novel toys in their own home or daycare,
surrounded by familiar people, instead of in a new and ambiguous place with strangers
(i.e.alab, which does not characterize their common experience). Also training the parents
to show specific emotional expressions in lab settings may not capture the intensity that
the parent in real life displays to novel stimuli. Furthermore, infants might not only get
exposed to a fearful reaction of one parent in isolation, but often the two parents or
significant others display similar or conflicting emotional responses, either simultaneously
or successively. More research is needed to investigate fear modeling in multiple contexts,
as well as naturalistic observations in clinical samples. Future studies might also investigate
repeated exposure to parental fearful expressions (either via experimental manipulation
or by inclusion of anxious parents) to examine whether repeated exposure predicts fear
or avoidance to novelty over time, and whether the relationship becomes stronger. This
might also represent real life more accurately, as infants most likely will not only get

exposed to parental expression to a novel stimulus just once.
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Another limitation concerns the fact that multiple studies measured fear as a
behavioral response to novel stimuli by exclusively focusing on either fear or avoidance.
Studies focusing on singular indices of fear may not be sufficient to capture the entirety
of infant fear reactions and do not allow us to investigate relationships between
different fear indices. Measuring fear with singular indices can increase the likelihood
of falsely identifying an infant’s reaction as fear (LoBue & Adolph 2019). Therefore,
to decrease the chances of misattribution, measuring fear in infants should contain
multiple complementary methods such as multiple behavioral (infant distress and
avoidance) and physiological indices of fear (LoBue & Adolph, 2019). This would also
allow us to investigate whether parental fear expressions influence various behavioral
but also physiological reactions in infants. Moreover, in a longitudinal design, one could
also assess which indices of infant fear can predict later development of fear or anxiety
to novel stimuli.

Conclusion

To conclude, we found a small to medium effect of parental fear signals towards novel
stimuli on infant fear and avoidance of the stimuli — after a single exposure to that
stimulus. Parents’ nonverbal reactions to novel stimuli matter and contribute to infant
fear and avoidance learning. The infants’ levels of behavioral inhibition might increase
avoidance to novel stimuli after exposure to parental expressions of fear, but more
research is needed to conclude whether infant behavioral inhibition strengthens early

environmental acquisition of fears and avoidance via parental modeling.
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Supplementary Material
Material A.
Search strategy

To identify relevant articles, WebOfScience, PUBMED, Embase, and PsycINFO databases
were searched. The search will include studies up to 21-11-2022 in English. The search
term was created after searching for synonyms in dictionaries and in previous literature
for the key components: “infant”, “parent”, “fear” and “vicarious learning”. The resulting
terms were combined, and the search term was adjusted. The initial proposed search
term was: ((“postnat*” OR “neonat*” OR “newborn” OR “new-born” OR “infan*” OR
“baby” OR “babies” OR “month* old” OR toddler*) AND (parent* OR mother* OR father*
OR caregiver* OR guardian*) AND (“social referenc*” OR acquisit* OR learn*) AND (fear*
OR avoid* OR anxi* OR threat*)). We decided to shorten this for the following reasons:
1) we wanted to combine the vicarious learning and fear terms in order to find results
more specific and relevant to our field of study, and exclude medical studies about viral/
bacterial transmission, and 2) this search term provided a large number of results, many
of which were medical or animal studies, which are not relevant to our study. The final
search term was: ((postnat* OR neonat* OR newborn OR “new-born” OR infan* OR
baby OR babies OR “month old” OR “month-old” OR toddler) AND (parent* OR mother*
OR father* OR caregiver* OR guardian*) AND ((“social referencing” OR acquisition OR
“nonverbal transmission” OR “non-verbal transmission” OR “vicarious learning” OR
“observational learning”) AND (fear* OR avoid* OR anxi* OR threat*))).

Material B.
Quality assessment

Domain 1 - Randomization process

In case of one condition: Were all subjects selected or recruited from the same or
similar population? (e.g. same age range and healthy sample)

In case of control vs experimental condition: Were participants randomized into
conditions/ or were groups matched based on age and sex? (if not randomized).

No (0): Not a similar population or not matched or unclear

Yes (1): Participants were randomized into conditions, they matched the groups
before the group allocation or they checked if groups did not differ and they were
similar or they checked if groups did not differ and they controlled for the variables
that were not similar
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Domain 2 - due to deviations from intended interventions

a. Did the stimuli remain novel for the participants?

No (0): if participants already had some interaction with the stimulus beforehand

Yes (1): if stimulus remained novel (e.g.: making sure stranger is not seen before

experiment)

b. For social stimuli: Did the experimenter(s) make sure that stranger(s) were not

aware of conditions?

No (0): the randomized allocation was not concealed; thus it is likely that strangers
(who deliver the intervention) were aware of participants’ assigned intervention
during the trial (e.g. if stranger sees infants allocation into experimental and
control group beforehand)

Yes (1): the experimenters made sure that strangers were not able to see any part

of the randomized allocation of the infants (= they remained blind)

Domain 3 -Missing Data

Was there less than 20 % of dropout? (or if there is none mentioned but no way of
checking it - to answer this question check if they mention the sample size in the
descriptives and check if this number of participants is the same in the analyses
and check if they have a paragraph about missing data and check if there was less
attrition than 20%)

No (0): there was more than 20% attrition, or they have not mentioned how much
attrition they specifically had

Yes (1): there was less than 20% of attrition

Domain 4 — Measurement of outcome

a. Forobserved infant anxiety/fear/avoidance: was the measurement of this outcome

variable reliable?

e No(0): the ICC (inter-coder reliability) was <.60 or in the text there was something

like ‘low reliability’ or they do not mention something about reliability at all

*  Yes (1) = the reliability for the outcome measure is higher than >.60
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b. For child temperament (e.g. behavioral inhibition, general fearfulness, fearful
temperament)/ parental anxiety only: In case there was behavioral inhibition or

parental anxiety measured, was the alpha bigger than 0.607?
e No (0): the alpha reported for these measures was below 0.60
e Yes(1): the measures obtained have an alpha of 0.60 or higher

Domain 5 — Selection of the reported results

a. Arethere missing analyses in the results section, which have been mentioned in the
introduction/methods section (check hypotheses, data analyses or preregistration)?

e No (0): there are some analyses which have been left out in the results section,

although they have been planned and named beforehand

e Yes (1): all measurements planned (mentioned in the introduction/methods

section) are also reported in the results

b. Did they refrain from applying more analyses which have not been planned

beforehand (check hypotheses, data analyses or preregistration)

e No (0): here is evidence that measurements were analyzed in multiple

ways despite not planning them apriori
e Yes (1): all analyses planned match all the data

Calculation of Quality score:

e Add all points for yes together and weigh score (since domain 2.2 and domain

4.1 are only applicable for specific studies/situations).
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Table S1. Quality Assessment of Individual Studies

Background Randomization Deviations Dropout Outcome Reported Quality
Measurement  Results

Author la 1b 2.a 2.b 3.a 4.a 4b 5a 5b

Aktar et al. 1/1 NA 1/1 NA 1/1 1/1 2/2 1/1  1/1 100%

(2013)

Aktar et al. 1/1 NA 1/1 NA 1/1 1/1 2/2 1/1  1/1 100%

(2014)

Aktar et al. 1/1 NA 1/1 NA 1/1 1/1 2/2 1/1  1/1 100%

(2018)

Blackford & Walden 1/1 NA 11 NA 11  1/1 1/1 1/1 1/1 100%
(1998)

Carpenter /1 NA 11 12 11 11 11 11 1/1 100%
(2004)
De Rosnay et al. /1 NA 11 12 11 11 11 11 1/1 100%
(2006)
Dubi et al. /1 NA 11 NA 11 11 2/2 11 1/1 100%
(2008)
Gerull & Rapee /1 NA 11 NA 11 11 1/1 1/1 1/1 100%
(2002)

Goodman-Wilson NA 1/1 1/1 1/1 1/1 1/1 2/2 1/1 1/1 100%
(2012)

Hirshberg & Svedja  1/1 NA 0/1 NA 1/1 1/1 NA 1/1 1/1 83%
(1990)

Kim et al. NA  1/1 01 NA 0/1 /1 NA 1/1 1/1 67%
(2010)
Klinnert /1 NA 0/1 NA 11 /1 NA 1/1 0/1 67%
(1984)
Knieps et al. /1 NA 1/1 NA 14 /1 NA 1/1 1/1 100%
(1994)
Méller et al. /1 NA 1/1 NA 11 /1 22 1/1 1/1 100%
(2014)
Mumme et al. NA 11 1/1 NA 11 /1 NA 1/1 0/1 83%
(1996)
Murray et al. /1 NA NA 11 1/1 /1 2/2 1/1 1/1 100%
(2008)
Rosen et al. /1 NA 1/1 NA 14 /1 NA 1/1 0/1 83%
(1992)
Sorce et al. NA  1/1  1/1 NA  0/1 /1 NA 1/1 0/1 67%
(1985)
Stenberg NA  1/1  1/1 NA  1/1 /1 1/1 1/1 1/1 100%
(2003)
Walden & Ogan /1 NA 1/1 NA 11 /1 NA 1/1 1/1 100%
(1988)

Walden &Baxter  NA 1/1 11 NA 1/1 11 NA 1/1 1/1 100%
(1989)

Walden et al. /1 NA 1/1 NA 14 /1 NA  1/1 1/1 100%
(1991)

Zarbatany&Llamb NA  1/1 1/1 NA  0/1 /1 NA 1/1 1/1 83%
(1985)

Note: NA = Not applicable.
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Abstract

Background: Children can acquire fears of novel stimuli as a result of listening to
parental verbal threat information about these stimuli (i.e., instructional learning).
While empirical studies have shown that learning via parental information occurs, the
effect size of parental verbal threat information on child fear of a novel stimulus has
not yet been measured in a meta-analysis. Objective: To assess the effect of parents’
verbal statements on their children’s fear acquisition. Additionally, to explore potential
moderators of this effect, namely, parent and child anxiety levels, as well as child age.
Method: Systematic review and meta-analysis. WebOfScience, Pubmed, Medline, and
PsycINFO were used to identify eligible studies that assessed children’s (30 months
to 18 years old) fear of novel stimuli after being exposed to parental verbal threat
information. Results: We selected 17 studies for the meta-analysis and 18 for the
systematic review. The meta-analysis revealed a significant causal effect of parental
verbal threat information on children’s fear reaction towards novel stimuli [g = 1.26].
No evidence was found for a moderation of verbal learning effects, neither by child or
parent anxiety levels nor by child age. Conclusion: The effect of parents’ verbal threat
information on children’s fear of novel stimuli is large and not dependent on anxiety

levels or child age.

Keywords: Verbal Threat, Fear, Instructional Learning, Children, Parental Anxiety, Child
Anxiety
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Introduction

Anxiety disorders are among the most prevalent clusters of mental disorders in children
and adolescents (Bandelow & Michaelis, 2015, Kessler et al., 2012; Remes et al., 2016).
Individuals with anxiety disorders suffer from excessive worry and anxiety, which impairs
their daily functioning, including their social life or academic performance (Quilty et
al., 2003). The disorder often takes a chronic course, meaning that, without successful
intervention, it tends to prevail (Beesdo, et al., 2009; Keller et al., 1992). In order to
develop successful interventions, it is important to gain insight into the mechanisms
that play a significant role in how anxiety disorders develop.

Anxiety runs in families (Eley et al., 2015; Hudson, Dodd, & Bovopoulos, 2011;
Beidel & Turner, 1997). Children with parents who had or have an anxiety disorder have
a two to three-fold risk for developing an anxiety disorder, compared to children of
parents without anxiety (Telman et al., 2018; Lawrence et al., 2019). To reduce this
increased risk of anxiety in the offspring it is crucial to understand how the anxiety
transmission unfolds in the family. Many studies have assessed the impact of both
genetic and/or environmental influences in the familial aggregation of anxiety disorders
(Eley et al, 2015; Gregory & Eley, 2011; Hettema et al., 2001). Genetic transmission
explains approximately one third of the variance in child anxiety (Hettema et al., 2001).
This leaves the majority of variance unexplained and attributed to environmental
factors, alone and in interaction with genetic factors (Gregory & Eley, 2011). This is
in line with a children-of-twins design study, where the relative influence of genetic
and environmental factors was investigated and showed that environmental factors
predominantly accounted for the parent-child transmission of anxiety (Eley et al, 2015).
This calls for research that elucidates the mechanisms involved in this transmission.

Children can acquire fears via others, including parents (also known as social
fear learning, Rachman, 1977; Olsson et al., 2007) in two ways. Firstly, children can
acquire fear of a novel stimulus via modeling: observing others being fearful towards
that novel stimulus (also known as vicarious fear learning). Within the family context,
children can for example learn to fear a novel animal as a result of being exposed to
parents’ anxious responses to that animal (Murray et al., 2008). This vicarious fear
transmission starts as early as in infancy, as children start seeking out information
about novel stimuli from parents between 10 and 14 months of age (so called social
referencing, Feinman, 1982; Nimphy et al., 2023). Secondly, children can learn to be
fearful of a novel stimulus when they receive verbal information from others about
the threatening/anxiety-provoking properties of this stimulus (also known as verbal

(threat) information learning or instructional learning, Olsson et al., 2007; Muris &
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Field, 2008). During early childhood, when children learn to speak, verbal information
about novel stimuli from parents becomes especially salient (Berman, 2004). Rachman
suggests that verbal information from parents and peers during childhood is the origin
of most fears in daily life (Rachman, 1977). Findings of cross-sectional and longitudinal
studies that assessed origins and potential mechanisms underlying childhood anxiety
suggest a role of parental verbal threat information (Fliek et al, 2017; Fliek et al., 2019;
Ollendick & King, 1991). Moreover, in a review, Muris and Field (2010) argued that there
is “clear support for the notion that the verbal provision of threat information may have
fear-enhancing effects in children”. Therefore, in this meta-analysis, we focus on this
verbal information-learning pathway by summarizing the empirical evidence on child
acquisition of fear and anxiety via parental verbal threat information.

Besides the line of research investigating whether parental verbal threat information
is related to child anxiety (symptoms), biased cognition, or general fearfulness, two
distinct lines of research have studied child fear acquisition of specific novel stimuli via
parental verbal threat information. The first line of studies focuses on typically developing
children and employs experimental designs, where parents are instructed/trained to
express specific verbal information towards novel stimuli (i.e., Aktar et al., 2022; Bell
et al. 2022, Remmerswaal et al., 2013). The second line of studies relies on naturalistic
observations of anxious and non-anxious parents with their children, that investigate the
relationship between parental verbal threat information about a novel stimulus and child
fear responses to the stimulus in daily life (i.e., Nimphy et al., 2023; Radanovi¢ et al.,
2021; Remmerswaal & Muris, 2011; Setiawan et al., 2018; Uy et al., 2022). While the first
line may enable us to draw causal inferences, the second line aims to capture anxiety
transmission in daily life. Our meta-analysis will examine both complementary lines.

Importantly, parent-to child transmission of fear serves an evolutionary adaptive
purpose, namely helping children in recognizing and avoiding dangerous situations, to
enhance their chances of survival (Feinman, 1985). However, parents with an anxiety
disorder, who experience excessive fear and have a tendency to overestimate threat
(APA, 2013), may inadvertently express anxiety — even in the absence of a threat.
Parents with higher trait anxiety make more negative statements about a novel stimulus
to their children than parents with lower levels of trait anxiety (Muris et al., 2010). Over
time, children of anxious parents may develop heightened attention to threat signals
or interpret the signals in a more negative manner (Aktar, 2022; Creswell et al., 2010).
Consequently, the influence of parental fear expressions on a child’s acquisition of novel
stimuli might be more pronounced in children of anxious parents than in those with

non-anxious parents.
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Besides the role of parental anxiety, previous studies also investigated child
characteristics such as temperament, general fearfulness, or anxiety symptoms as a
potential moderator in the parent-to-child transmission of fear, possibly strengthening
the effect that parent verbal anxiety expressions have on their children’s fear acquisition
(Percy et al. 2016; Muris & Field, 2010). For example, child behavioral inhibition (Bl) is
an important risk factor for developing social anxiety (see Clauss and Blackford, 2012).
Moreover, Bl was proposed to be a marker of enhanced vulnerability to environmental
stressors, including parental anxiety expressions (Belsky & Pluess, 2009; Ingram &
Luxton, 2005; Nigg, 2006). Nevertheless, findings regarding the moderating role of child
anxiety dispositions in parent-to-child fear transmission are mixed, allowing no firm
conclusion about a potential moderating role (Muris & Field, 2010).

The impact of the parental verbal threat information on child fear acquisition of
novel stimuli might also depend on the child’s developmental stage, with children being
more affected by parental anxiety expressions in earlier stages. As children develop
increasingly advanced cognitive and emotional abilities, they gradually become more
emotionally independent from their parents as they age (Morris et al., 2007). In line
with this idea, one study that investigated the relationship between parental verbal
threat information on children’s fear of COVID-19, suggests that younger children might
be more sensitive to parental verbal threat information (Uy et al., 2022). They argue that
older children may have greater emotion regulation capacity, which might dampen the
impact of parental verbal threat information, compared to younger children. Younger
children might also depend more heavily on their parents as sources of information
than adolescents. However, this empirical finding still has to be replicated.

Currently, knowledge on the parent-child transmission of fear through parental
verbal threat information and the moderating roles of child temperament and parental
anxiety is based on narrative and systematic reviews (Muris & Field, 2010; Emerson
et al.,, 2019, Percy et al.,, 2016). These reviews have concluded that parent-child
transmission of fear via verbal threat information is a significant factor contributing
to child acquisition of fear and anxiety. More specifically, the reviews argue that fear
acquisition as a result of verbal threat information can manifest in children’s fearful
and anxious cognitions (Muris & Field, 2010; Emerson et al., 2019), heart rate (Muris
& Field, 2010) and avoidant behavior to novel stimuli (Percy et al. 2016; Muris & Field,
2010). Taken together, the findings summarized in these reviews also suggest the effect
of verbal threat information on children’s cognitions, implicit associations, and behavior
is noticeable for up to 6 months (Muris & Field, 2010).
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This meta-analysis aims to combine the available evidence from empirical studies
to calculate the effect size of the relationship between verbal threat information and
child fear and avoidance of a novel stimulus. In line with previous studies (Muris &
Field, 2010), we included studies that assessed child fear or anxiety with behavioral
(i.e. avoidance), physiological (i.e. elevated heart rate), or cognitive (i.e. fear belief)
measures. We expected that verbal threat information from parents is positively
correlated with childrens’ fear or avoidance towards a novel stimulus. Furthermore,
we explored whether the relationship between parental verbal threat information and
child fear of novel stimuli is stronger for children of parents with higher anxiety levels/
an anxiety disorder, children with higher levels of anxiety dispositions, and younger
children. By gaining more specific insights into the verbal threat information pathway,
we aim to improve our theoretical understanding on fear learning mechanisms in
childhood and possible practical applications in prevention efforts.

Methods
Protocol and Registration

We followed the PRISMA guidelines, proposed by Moher and colleagues (2009) (see
supplementary material for the PRISMA Checklist). Furthermore, this study was
preregistered on the Open Science Framework (OSF) (https://doi.org/10.17605/0OSF.
I0/7THKS5).

Search Strategy
WebOfScience, PsycINFO, Embase (Medline) and PUBMED databases were searched

to identify relevant studies. The database search included studies up to the 10th of
November 2023 (date of search). The final search term was: (child* OR adolescent*
OR toddler* OR teenager*) AND (parent* OR mother* OR father* OR caregiver* OR
guardian®*) AND ((transmission OR acquisition* OR (“observation* learning”) OR
(“verbal threat*”) OR conditioning) AND (fear* OR avoid* OR anxi*)) AND (verbal OR
instruction OR information). For an overview on the construction of the search term,
see Supplementary Material A. Twenty percent of the screening process for inclusion
was double-coded by an independent reviewer to establish interrater reliability of
identifying relevant studies. The interrater agreement on the inclusion of studies was
high, with Cohen’s kappa of .85. Inconsistencies were resolved through consensus. After
the identification of relevant articles, all duplicates were removed. Next, in a secondary
screening step, additional articles identified through the reference lists were added (n =

49). These articles were then also screened.
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Inclusion and Exclusion Criteria

This meta-analysis included published studies that measured fearful or anxious
responses in human children (between 30 months and 17 years) after exposure to
parental verbal responses of fear or anxiety. These studies had to assess child fear
or anxiety with behavioral (i.e., avoidance), physiological (i.e., elevated heart rate),
or cognitive (i.e., fear belief) measures. We included studies, which investigated how
parent’s verbal fear or anxiety information/instruction towards a stranger, novel object,
or situation can shape their children’s reaction to the same ambiguous stranger, object,
or situation. Studies that investigate only the non-verbal transmission of anxiety or fear
were excluded (i.e., vicarious learning, also known as modeling). We excluded studies,
which only investigated children who are hearing impaired, or have neurodevelopmental
delays, as it could interfere with verbal fear transmission. The meta-analysis only
included studies published in English. To be included in the meta-analysis, the extracted
statistical information in a study’s result section should allow for calculation of effect
sizes for at least one outcome measure.

Data Extraction

Two reviewers independently extracted relevant information from identified studies.
Inconsistencies were resolved through consensus. The data that was extracted are
demographicinformation (i.e., age of the participating parents and children, occupation/
socio-economic status (SES), ethnicity, gender, and study location) and methodological
characteristics (i.e., study design, number of outcome variables, measurement tools for
predictor and outcome variable number of outcome variables, and reliability estimates).
Additionally, we extracted means, standard deviations, correlation coefficients, effect
sizes, and corresponding 95% Confidence Intervals (Cl) of the variables and associations
of interest. Variables of interest are child anxious/fearful expressions, parent anxious/
fearful verbal (and nonverbal) expressions, parent psychopathology, child temperament
or anxiety disposition, and type of stimulus (i.e., social versus non-social). All effect sizes
were converted to Hedges’ g, as most studies provided relevant statistical information
about the experimental and control condition. For studies that reported insignificant
findings without providing relevant statistical information beyond the sample size and
non-significance, we assumed a p-value of .5 (one-directional) to calculate the effect
size. This results in an effect size of 0 with the accompanying variance (see Dusseldorp
et al., 1999). This method was used as excluding the insignificant finding from analyses
would inflate the effect sizes. We only assessed the effect sizes for the moderators if a

subset consisted of at least four studies (k > 4) (Bakermans-Kranenburg et al., 2003).
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Statistical analyses

We carried our analyses with the metafor package in R. Statistical significance of the
pooled Hedges’ g was assessed using a Z-test at p < .05. Heterogeneity between the
studies was theoretically anticipated and thus we chose the random effects model.
However, we still checked for heterogeneity using the Q-test. A two-tailed p significance
test was used with statistical significance, if p < 0.05. We corrected the effect sizes to a
weighted effect size (corrected for unequal n’s) and checked for publication bias with
a funnel plot. In case of publication bias, a trim and fill method was applied. To detect
effect size outliers, we checked whether the standardized residual z > 3.

Quality and Bias Assessment

The methodological quality of the included articles was checked using a checklist (results
presented in Table S1) based on the Cochrane Collaboration tool (ROB2) and adapted to
our study design (for details on Quality assessment, see Nimphy et al., 2023). Examples
of these assessment criteria are the reliability of the predictors and outcome measures,
as well as how transparent the results are reported.

Results

Our search term yielded overall 2286 hits across WebofScience, Psycinfo, Pubmed, and
Medline. After the removal of 620 duplicates, we screened 1666 studies and included
15 articles. During the secondary screening process, we screened the abstracts of 49
and the full text of 25 studies and included two more studies. The screening process
and reasons for exclusions at each stage are presented in the flow diagram (Figure 1).

Overview of studies

The study characteristics of the studies included in the systematic review and meta-
analysis can be found in Table 1. We included 18 studies (from 17 articles) in the
systematic review and 17 studies (from 16 articles) in the meta-analysis. The study of
Reideretal. (2022) included two experiments with two independent samples. Therefore,
we added them as separate samples in our analyses. Furthermore, two studies that
were included in the systematic review (Aktar et al., 2014, 2018) contained analyses of
the same children at different developmental stages. For the meta-analysis, we chose to
include only data from the first study (Aktar et al., 2014), as it contained the data from
a larger sample size. The quality ratings of all studies included in the systematic review
and meta-analysis ranged from 71.4% to 100%, with a mean percentage of 92.97% (for
the quality rating per study see Table S1 in supplementary material B).
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WebofScience PsycInfo PubMed Medline
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Citations identified data base
search (n = 2286)
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- Non-studies (n = 133)
- Ineligible population (n = 728)
- No measure of child or parental fear (n = 590)

Abstracts screened - Ineligible study design / procedure (n = 139)
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Studies included in systematic review (n = 18)
Studies included in meta-analysis (n = 17)

v

Figure 1. Flow Diagram

Systematic Review

The study and sample characteristics are presented in Table 1. The studies differed in (1)
design, (2) child fear index, (3) parental message type, and (4) stimulus type. Below we
address each of these in detail.

First, concerning the study design, from the 18 studies included in this systematic
review, eight had a correlational design, whereas ten had an experimental design. In
the correlational designs, parental verbal threat information regarding novel stimuli
were not manipulated/trained by the experimenter, but observed during a social
referencing paradigm with parents and their children or assessed in their daily life. Of
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the 18 studies, 12 included a measure of parental anxiety symptoms or diagnosis, three
studies included clinical parent samples, consisting of 16.67% to 55.56% of parents with
an anxiety disorder (Aktar et al., 2014, 2018; Becker & Ginsburg, 2011), whereas nine
studies assessed anxiety (symptoms) in community samples of parents, reporting no
or low anxiety scores (Aktar et al., 2022; Bell et al., 2015; Burstein & Ginsburg, 2010;
Muris et al., 2010; Nimphy et al., 2023; Radanovic¢ et al., 2021; Remmerswaal et al.,
2010, 2013; Remmerswaal & Muris, 2011). Finally, 13 studies of these 18 studies
assessed child anxiety dispositions (Aktar et al., 2014, 2022; Bell et al., 2015; Bosmans
et al., 2015; Burstein & Ginsburg, 2010; Muris et al., 2010, 2013; Nimphy et al., 2023;
Radanovi¢ et al., 2021; Remmerswaal et al., 2010, 2013; Remmerswaal & Muris, 2011;
Setiawan et al., 2018).

Second, there were also differences across studies, in how child fear was
operationalized (overview can be found in Table 2). From the 18 included studies,
12 studies primarily assessed child fear with a cognitive measure, specifically self-
reported fear beliefs towards the novel stimulus. In two studies child reactions were
assessed with just a behavioral measure of fear and avoidance (i.e., facial, vocal, and
verbal expressions of fear). Four studies investigated child fear with both cognitive and
behavioral measures. Three studies reported mean interobserver reliability (ICC or
Cohen’s kappa) for the behavioral coding of observed child fear and avoidance (Aktar et
al., 2014, 2018, 2022), which ranged from .87 to .93, and were classified to be of high
interrater reliability. Twelve studies reported reliability for child cognitive fear indices,
ranging from .49 to .97.

Third, the variation in the delivery form of parental verbal expressions of fear
towards novel stimuli in these studies can be categorized into 1) verbal messages only
(such as “this is scary, right?”) and 2) combined nonverbal and verbal messages (also
including nonverbal expressions of anxiety such as fidgeting). Regarding the correlational
studies, we can only categorize how parental expressions of fear/threat were assessed
but not delivered, whereas we can categorize how parental fear expressions were
delivered in the experimental studies into 1) only verbal or 2) combination of verbal
and nonverbal expressions. Out of 18 studies, 13 studies fall in the first category,
whereas five studies were in the second. Furthermore, in experimental designs, the
threat condition was defined as fearful/anxious verbal messages, whereas the control
condition could either consist of parental neutral verbal expressions or positive verbal
expressions. Three studies reported mean interobserver reliability (ICC or Cohen’s
kappa) for coded parent variables (Aktar et al., 2014, 2018; Becker & Ginsburg, 2011)
which ranged from .68 to .88. One study reported 100% agreement for coded parent
variables (Aktar et al., 2022).
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Fourth, the stimuli that were paired with parental verbal information differed
across studies and can be categorized into social and non-social stimuli. Social stimuli
entailed exposure to a stranger, whereas non-social stimuli entailed exposure to
animals, toys, and novel situations. The majority of studies (k = 13) included non-
social stimuli, whereas three studies used only social stimuli in their social referencing
paradigms (Aktar et al., 2022; Becker & Ginsburg, 2011, Burstein & Ginsburg, 2010), and

two studies included both social and non-social stimuli (Aktar et al., 2014, 2018).

Meta-Analysis

Overall, of the 18 studies included in the systematic review, 16 studies entailing 17
samples were also included in the meta-analysis. Seven studies had a correlational
design (Aktar et al., 2014; Becker & Ginsburg, 2011; Nimphy et al., 2023; Radanovi¢ et
al., 2021; Remmerswaal & Muris, 2011; Setiawan et al., 2018; Uy et al., 2022) and the
remaining ten studies had an experimental design. Thirteen studies entailed non-social
stimuli, three had only social stimuli, and one study included both social and nonsocial
stimuli (Aktar et al., 2014). Not every study reported multiple child fear indices. Hence
we could not perform a multi-level meta-analysis. If a study did report multiple child fear
outcomes, we chose the statistics in the following order 1) cognitive measure of child
fear or avoidance (self-reported fear) and 2) behavioral measure of child avoidance.
Only one study assessed child fear with a physiological index (Aktar et al., 2022).

Eleven studies that were included in the meta-analysis assessed parental anxiety.
However, only four studies that were included in the meta-analysis reported findings
on parental anxiety as a moderator (Aktar et al., 2014, 2018; Bell et al. 2015; Nimphy
et al., 2023). Twelve studies that were included in the meta-analysis assessed child
temperament. Five studies that were included in the meta-analysis reported findings
on child anxiety disposition as a moderator (Aktar et al., 2014, 2018; Bell et al. 2015;
Nimphy et al., 2023; Remmerswaal et al., 2013).

67




Chapter 3

(snoixue-uou)

£9'9¢
(snoixue)
€7'SE €Ty
= Al ||B49A0 :0-SVOS
‘Maixuy HUIWSIIEVE]S
Wed] ysiH ‘NI-d/2-Slav ASojoyohsd
%LE'SS LIVLS ‘YUM passasse eljensny 40 |eusnor (sT0?)
YUM passassy VN VN VN 00T 12T sisouselq  ¢r-L %S 7T [euswLRdxX] ‘elueanQ ueljeisny ‘32129
(Aaixuy
ua.n)) juawdojenag (tT02)
%L9°0S:sIaY  (PIYD) (€0'6) VSN ‘edudwy  uewny pue gingsuio
YUM passassy L'8L UsIH 16'6E 00T SL VN +T-9 4] SL |euonepp.io) YuoN Aneiyohsd piiyd 3 19¥23g
(Aoixue epos  (pyd)
3|easqns) %16 AIsIA ge| 1o} ayvos  (Lzs)
v-a34v0S  (ualed)  YSiH 03 89 puehanins puepgdvId S99 spuepayiaN  ASojoiqoydhsd (czoe)
YUm passassy G/'98 IPON  §'LE 0S QUIUO 9ET  YUM Passassy €0 05 89 [ewuswuadx3 ayj ‘doing |euswdopAsg (B IR JEPY
papnjoul (€T0C
‘(swinay) % j0U Sp|o “le 13 Jepyy Jo A3ojoyohAsd
T0'6 ‘(3uauun)) -leaA gz 9|dwesqns) JUS2S90pY
%99°L:SIQY  (waued)  ySiH O} 1z (ete) gvL-gv1 o eiep, (901) SPUBLIAYIBN  PIIYD [ealuI) (8T02)
YUM passassy €7°€6 9RIDPON  8S'LE 0S TTC yumpassassy  (Sp) TS TTT [euoyepuio) 3yl ‘@doing jojeuinor ‘e 1d Jepy
({1074
%95°GS “|e 19 Jepy Jo AnjeiyoAsq
Siay  (waled)  ysiH oy (eg2) avi-gvi 3|dwesqns) SpuepsyiaN  pue A3ojoydhsq (¥102)
YUM passassy TET6 21eIpON 143 €¥°0S VEC YHUM passassy (52) SS LTT [euonepuo) ayl ‘@doin3 pjiyd 40 [eunor ‘|e1s Jeply
(e8e
(s1eah) (uoisnpxa 19 uea) (uoisnpxa
N % a8e sy Jayeu) Juowisodsiq siesAur  suID Jaye u)
Apxuy  Awiuyz S35 uesay % N Apixuyppyy  s8uey % N usisaq uoned’o] leusnor
sasuaeIeYd saisuaeIRYd sasuaeIeYd
juaied Py |esauaD Apms

MBIASY D11BWISAS Ul PapN|dUl SBIPNIS JO MIIAIBAQ T 3]qeL

o]
[\l



A Systematic Review and Meta-Analysis

The Role of Parental Verbal Threat Information in Children’s Fear Acquisition:

(onewos)
o't =
(2Amu802)
0L T =W 9r'C
‘VSDLLS ‘40854 (LL7TT) SEIEN A3ojoydAsd (Tz0?) I
YUM passassy VN VN 677 A\ 9LE yumpassassy  ‘6T-L 09 9/€ |euohe|a.i0) ‘adoing uisianuoly 13 dlnouepey
SPeAp
pIy2
7€0=W  -luased uoneonp3 9¢'t
‘v-gayvos  yang,  ysiHo ‘sig- (€TvT) SpuelayIaN  9UddS3j0pY (€z02)
Yum passassy 00T 91eIBPON  T8'LY 9L €61 YUMpassassy  8T-8 8§ G6T [euonefpuio) 3yl ‘adoing Jo jeuinor  “|e 3 Aydwin
S8°0t Auewuan
(P1yo) ‘4-05s4  (s9°0T) /sPuepayIaN Adesayy (eT0T)
VN £€'88 VN VN 00T 09 Yumpassassy  ¢1-8  0S 09 [eBwRdXy By ‘edoing Jomneyag  ‘|e1s suniy
wreE=NW 67'6€ Adesay)
‘IviS  (uased) ‘4-0554  (8T°0T) SPUBSYISN  pue YJeasay (oto2)
UM passassy T¥8 YN O 78’18 88 YUmpassassy  €T-8  8F 88 [euswadxy  ayy ‘adoin3 inoneysg e 13 SUNA
(Suizieuusyuy)
€9
(Suizijeussyuy) ‘1080
88'TY=IN [450) Adesayy (ot07)
YSY UsiH 03 (v2) ‘aayvos  (vze) VSN ‘edlsWy  pue yoiesssy gingsuio
UM passassy  (P|IYyD) 92 1eIPOIN 8T 4] GC YUmpsssessy  C¢T-8 GC  [eyudwRdX3 Yuon Jinoineyag 3 ulRasing
Jeadoing
EIETNY Y44
sJayjow D-IVLS  (Ly°0T) wnigjeg (sT0?) B
VN A VN A\ 00T 09 YUMpPassassy  TT-6 L9 09 [eyudwiadxg ‘adoung Sunualed 19 suewsog
(e8e
(saeah) (uoisnjpxa 19 uea) (uoisnpxa
nv % ?8e swyl1o0N Jayeu) Juonisodsiq siesAur  suIH Jaye u)
Apxuy  Awiuyz SIS uesiy % N Apixuyppyy  s8uey % N usisaqg uoyedxo leusnor
sonsuaeIRYD sonsuaoeIRYD sansuaeIRYd
jualed PIYd [eiauan Apms

panuluo) "1 a|qeL

69



Chapter 3

‘swoldwAs A1aixue ueaw Jo saileuuonsanb Jo sjoo1 ausoudelp uo paseq Alaixue aAey oym siualed Jo 98euad4ad = A1aixuy ‘ueiseane) = Ny ‘snieis
21WOU023-0100S = §3 ‘ajdwes 3y} ul syuaJed Jo Jaquinu = :S21S1ISI0RIRYD JUdJed 404 "ueISeINe) = Ny) ‘Juawesadwal /uoniqiyul [eJoineyaq = |g ‘9|dwes
93 Ul UBJP|IYd 4O JaquInu =\ :SO1S14210BIBYD P|IYD 104 "UOLIBIO| APN1S :uoLed0| 404 "paysijgnd sem 3|d1Je ay3 YdIym ul |eulnof Jo saweu :jeudnof o4 530N

USIH 03 (£T°01) VSN ‘eduawy  ASojoiqoydAsd (zeoe)
VN £99 ®31eI3pOIN VN 616 €8¢ YN [I-S'S Tt €87 |euoneauio) YuoN |euawdolanag ‘le3@ An
eIssuopu| Ansnuaqg
‘elsy 40 |ewnor (8107) 'Ie
VN VN VN VN VN VN VN 9-¢ VUN 0SS [euonejpuo)  1seayinos uesdoin3 33 uemenas
(uaappiyd
pue
LLLY =N siudled) S6'TE
TAIVLS yINa 42554 (SS°0T) SpuelayIeN Adeiayl  (€102) €19
UM passassy oL YN 8TY 00T Ly Yyumpassassy  ZT-8 99 [t |eyuswadx3y  ay) ‘doing Joineyag |eEMSIDWILIDY
0L'9=N
{(1e3) [e21paW) €9°L siapiosiq (TT07)
Y-DS54 Yyum (eve) 42554 (L6'6) (0z2) SpuelayIaN Aaixuy SUNIAI 8
passassy VN VN T'Ey T7'8S [VE YUMPIssassy  ¢T-/ €9 €¢¢ |euonepuio) ayj ‘@doin3 JO [BUINO[ |EEMSIDWIWDY
(uaappiyp
09°€€ = pue €8°07 siapiosiq
VLS 3udled) (03) 40554 (901) SpuepayIaN Aaixuy  (0107) B30
Yum passassy vL'56 YN 6TF 00T 7S Yumpassassy  ZT-6 TS 7S |euswuadxy Yyl ‘@doing 40 [BUINO[ [eEMSIBWIWIRY
(z¢5°9) 2 Apnis
(aussed)  ysiHoy LO°L VSN ‘esuswy ASojoydAsd (czoe)
VN T'T9 3e43poN VN 8118 ¥S YN  -/9€ 0§ ¥S  [eaawRdx] YUoN [euswdopnsg  ‘[e 19 JapIRy
(€€79) T Apms
(uated)  ysiHO £8'9- VSN ‘edupwy A8ojoyohsd (zzon)
VN T¥L 91eI3pON VN 8v'18 Iz VN oY vy LT [euBwRdX] YHON |euawdopnag  *[e 19 JapIay
(a8e
(s4eah) (uoisnpxa 19 uea) (uoisnpxa
nv % a8e s;BYION Jayeu) Juouisodsiq siesAur  spID Jaye u)
Aepuy  Awuyz SIS ueay % N Apixuypyy  a8uey % N udisaq uone’o] [ewinor
sausuIveIeyd sansuaeIeYd saysLIveIeyd
juaied Py |esauaD Apms

panunuo) ' ajqeL

o
~



The Role of Parental Verbal Threat Information in Children’s Fear Acquisition:

A Systematic Review and Meta-Analysis

Jea4 :aInsealn

(4e3) dWa4IX3) OT 03 (4ed) OU) O WOJ) 3|eIS B UO 10dI-J[3S :1ea4 9ALIUS0D
92UBPIOAY
[ewue pue (Ajiwey s,pjiy Jo pjiyd :2unsealy (sT02)
Bunuasaidau) auny 0897 uUsEMISQ WD Ul ADURISIQ :9IUBPIOAY |edoineyag |ewiuy |e120s-uoN Ajuo |equap ‘le 19 |199
ssaJ1sig (1102)
:aJnsealn yooads |eqdan 8unqgsuin
G 01 T WOJJ 3|eIS B UO SS2J1SIP JO UOLBN[BAR-J|S :SS41SId aAnIugo) padejoapip |eI20S  pue [egJan-UoN R J)dag
91nulw Jad s1eaq ‘91eJ JesH :Jed4
(Ajo11uyap ‘sah) g 01 (]|le 12 10U ‘OU) T WOL)  Jedd :2Jnsesn
(Dg4) 241eUUONSEND Syal|9g Je24 110da4-§|9S :90UBPIOAY/Jead |eaiSojoisAyd
(dseL yaJeas |ensip) selg uouaNy :4ea4  SDUBPIOAY pue
Jead :aUnsean
"9JNSEaW SUO 03Ul PaUIqUIOD aAnIuSo)
9J9M 92UBPIOAY pUB Jed "G 0] T WOoJ) 9|eds e uo jualed ay)
puiyaq 3uipiy Jo Aeme upjjem Aq 4a8ueuls wouy aduelsip
aseaJsoul 1o ‘Aeme uuny ‘Aeme aze3 01 1dwiane p|IyD :90UBPIOAY  IUBPIOAR pue
G 01 T WOJJ 9IS B UO Jed) JO SuolIssaidxa  Jead :aunses|n (zzo2)
|eqJan/|edoA pue ‘Ajipoq ‘|eloey) Jo uoneanp pue Adusnbau4 :ueaq |eJoineyag Ja8uens |e1os Ajuo [equap ‘[e 19 Jeply
G 01 T WOJJ 9[eIS B UO Ijnwns aJ0usi/wod) sduelsip
aseaJtoul 4o Aeme uiny ‘Aeme azed 0] 1dwane p|iyD :9J2UEBPIOAY  IDUEBPIOAE pue
G 01 T WOJJ 9IS B UO Jed) JO Suolssatdxa  Jead :aunses|n |e1os |eqdan (8T02)
|eqJan/|edoA pue ‘Ajipoq ‘|e1aey Jo Aduanbauy pue Ayisuaiul tieaq |eJoineyag Aol pue JsSueliS  -UOU pue [BIDOS  pue [BgJIA-UON ‘[e 19 Jeply
'9.NSEaW 3UO 01Ul PaUIqUIOD 3J3M 3JUBPIOAY pue Jea4
G 01 T WOJJ 9|eas e uo I|nwys
wouJj aply Jo Aeme uiny ‘Aeme azeS 01 1dwane p|iyd :90UBPIOAY  3JUEPIOAE pue
G 0] T WOJJ 9IS B UO Jed) JO SuoIssaidxe  Jead :aunses|n |e1nos |eqJan (vTO2)
|eqJan/|edoA pue ‘Ajipoq ‘|e1dey jo Aduanbauy pue Ajisusiul tieaq |eJoineyag Aol pue JsSuellS  -UOU pue [BIDOS pue [BgUaA-UON ‘[e 12 Jeply
passasse
/paieindivew
poyiaw 98essaw
:Ajjeayidads JUDWISSISSY :Ajjeagidads sninws jo adA] |eyuased jo adAL Apmis

uoLedIUNWWOD [BGJA [e3uaJed Sulinseaw o3 yoeosdde Sa1pnis pamalnal 8yl JO MBIAIBAQ °Z dqeL

71



Chapter 3

90UBPIOAY pue

z Apms

(Ajoyuysp  Jea :aunses|y (zeoe)
‘saA) g 01 (]|e 1e 10U ‘Ou) T WoJ) DG4 10dai-J|3S :90UepPIOAY/Iead aAnIugo) lewiuy |e120S-UON Ajuo [equap | 19 J9pISY
9JUBPIOAY pue T Apmis
(Ajlonuyap  Jead :aunses|y (zeo)
‘saA) G 01 (]|e 1 10U ‘Ou) T WoJ) DG4 10daJ-}|9S :20UBpPIOAY/Iead aAnIudo) lewiuy |e120S-UoN Ajuo |equap  “|e 19 JopIay
(9248e AjBuouis) g 01 (9248esip AjSuouis)  Juead :aunses|n (sisAjeue (tz02) 1!
T wouy (2-D6TIH) UaJP|IYD 404 6T-AIAOD 4O Jed4 Jodau-J|aS :iead aAnugo) SNJIA |e120S-uoN  J0j) Ajuo |equa) 19 dlnouepey
(9n41 A4an) ¢ 01 (BnU1  Jed4 :2unsealy (€202)
10U) T WoOJy 3|eas e uo (DI4) 6T-AIAOD 40 Jed 1iodau-}|9s :iea4 anniugo) SNUIA |e120S-UuoN Ajuo [equap  |e 319 AydwiN
(Ajoanjosge  uead :aunses|n |eq4an (eT02)
‘soA) G 01 (]|e 18 30U ‘OU) T WOU} 3[eIS B UO 10daJ-§|3s :ead aAnIugo) lewiuy |BIDOS-UON  PUE [BQJDA-UON  °|B 13 SUNAl
9JUEpIOAY pue
(Ajouuyap  Jead :aunsealy (oT02)
‘saA) G 01 (]|e 1e 10U ‘Ou) T WoJ) DGH 10dau-}|9S :90UBpIOAy/Iea annudo) lewiuy |e120S-UON Ajuo [eqJapA eI SUNA
(yonw Auan) ¢ 01 (j|e 9JUBPIOAY
1€ 10U) O WOJ DUBPIOAR PRJISDP UO |Y4-D HOdal-§|9S :9dUBPIOAY pue AIxuy (oT02)
(Ajpwiauixa) ¢ 01 (j|e :24nses|n |eq4an 8ungsuin
1€ J0U) 0 WoOJ4 3591 9y 1noge Aaixue |y4-D 1odal-§|as :A1eixuy aAnIudo) 1593 8ulj|ads |EID0S-UON  PUE [BQJIA-UON 3 ula1sing
9JUEpIOAY pue
(Ajlonuyap  Jead :aunses|y
‘saA) g 01 (]|e 1e 10U ‘Ou) T WOJ) DG4 10dai-J|3S :20UepIOAY/Jead aAnIuso)
92UepIoAY
(yseL xog yanoy) :aunsea (S107) "B 19
|ewiue yim xoq ul puey ayi Suand sw Aduaie :2oueplony |eJoineyag lewiuy |BID0S-UON Ajuo [equap suewsog
passasse
/paiejndivew
poyaw 98essaw
:Ajjeayads JUDWISSISSY :Ajjeayidads sninwis jo adA) |ejuased jo adA) Apms

panunuo) 'z ajqeL

o~
~



The Role of Parental Verbal Threat Information in Children’s Fear Acquisition:

A Systematic Review and Meta-Analysis

90UBPIOAY pue

(dwn sy |je piedje) € 01 (|| 1€ pledje Jou) 0 Wod) (JAI4)  Jead :aunsesy (zeoe)
uonen|eA3 snJIA pue ssauj|| 40 Jea4 1odau-J|aS :92UBpPIOAY/iead aAnugo) SNJIA |e120S-UoN Ajuo |equapn ‘le1w An
9JUEPIOAY pue
(S@-Ss40)  Jead :aunses|y leqan  (8TOZ) ‘|8 19
9|e2sqNS |eIuag-3|NPaYIS ASAING Jea4 ualp|IyD :30UBpPIOAY/iea aAnIudo) Jeay [euaq |BIDOS-UON  pUE |egJaA-UON uemenas
9JUEPIOAY pue
(Ajlonuyap  Jead :aunses|y
‘saA) G 03 (]|e 3e 10U ‘Ou) T WoJ} DG4 10dau-}|9S :9oUeplOAy/Iead aAnIugo)
92UEpIoAY
(dsel xog yanoy) 9INSesaN (€T07) "B 3O
|ewiue yim xoq ui puey ayi Sumpand swn Aduaie :2oueplony |eJoineyag lewiuy |e120S-UON Ajuo [eqUaA |eEMSIDWIWRY
(TT02)
(dnu1 AJsn) ¢ Jeo4 :aunses|y SUNA R
0} (anJ130U) T WoOJ} (D4S4) N4 SUIMS dY3 JO Jed4 110dau-§|as :1ead aAnIu8o) SNJIA |e100S-UoN Ajuo |equap |eEMSIDWWDY
(Aj]onuyap  ouepioay pue
‘saA) g 01 (]| 18 10U ‘Ou) T WOJ) DG4 10dai-J|3S :90UBPIOAY/Jeaq  Jead :aJnSean (0T0?) "|IB 19
3SE] UOLIJ3[9S UOSBAN :Jead aAnIudo) lewiuy |e120S-UON Ajuo |equap |eEMSIDWIWDY
passasse
/paiejndiuew
poyaw 98essaw
:Ajjeayads JUBWISSASSY :Ajjeayads sninwnys jo adAL |ejuased jo adAL Apmis

panuguo) °z 3|qeL

73



Chapter 3

Main Results
Meta-Analysis

The effect of parental verbal threat expression on child fear reaction was Hedges’ g =
1.01 (SE=.17, CI [.67,1.34], k=17, p <.0001), indicating that children did display more
fear towards the novel stimulus after being exposed to parental threat expressions.
There was an indication of heterogeneity (Q = 151.82, p <.0001). The visual inspection
of the funnel and forest plots shows some asymmetry and suggest that there might be
a small-study effect, since two studies with relatively small samples have the largest
effect sizes (Burstein & Ginsburg, 2010; Remmerswaal et al., 2010). However, the two
large effect sizes might be explained by the fact that these two studies utilized an
experimental design (possibly leading to less noise in the data) and had, according to
our quality assessment, higher quality than the mean of the other studies (see Table S1
in supplementary material). Furthermore, the trim-fill method did not indicate missing
studies on the left side of the funnel. In sensitivity analysis, we repeated the same
analysis with only experimental studies, and only correlational studies. In experimental
studies, the effect size of parental verbal threat expression on child fear and avoidance
was Hedges’ g = 1.26 (SE = .25, C/ [.77, 1.75], k = 10, p < .0001), with no indication
of missing studies on the left side of the funnel according to the trim-fill method. In
correlational studies, the effect size of parental verbal threat expression on child fear
and avoidance was Hedges’ g =0.70 (SE = .17, C/ [.35, 1.04], k=7, p < .0001).

Funnel and forest plots can be found in Figure 2, Figure 3, and Figure 4. Inspection
of the standardized residuals revealed no outlier (all standardized residuals between
3.29 and -3.29).

Systematic Review

A summary of the main findings can be found in Table 3. Based on social fear learning
theories (Rachman, 1977; Olsson et al., 2007), we expected that children express more
fear and anxiety towards novel stimuli when these stimuli are paired with parents’ fear/
anxiety verbal expressions than non-anxious parental verbal expressions. Of the 18
studies reviewed, 13 studies did find an effect on child fear (72%) on at least one of
the child fear indices in the expected direction, four studies (22 %) did not, and one
study (6%) found an effect in the opposite direction. For four studies (22%), findings on
different fear indices were mixed. Specifically, they found significant findings on one of
the child fear indices (i.e., self-report child fear beliefs) but not on another child fear
index (i.e., observed child anxiety).
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Figure 3. Funnel and forest plots of main effect on child fear in experimental studies only
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Figure 4. Funnel and forest plots of main effect on child fear in correlational studies only
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Table 3. Main outcomes and results of moderators on the association between parental verbal
communication and fear/avoidance outcomes

Study Main Outcomes Moderator Outcomes
Behavioral Inhibition/ Parental Anxiety
Child Anxiety
Aktar et al. (2014) Fear/Avoidance: — Fear / Avoidance: — Fear / Avoidance*: —
Aktar et al. (2018) Fear: — Fear: — NA
Avoidance: 1 Avoidance: —
Aktar et al. (2022) Fear/Avoidance Fear/Avoidance Fear/Avoidance

(observed): —

Fear (attention bias): —
Fear (heart rate): —

(observed): 1
Fear (attention bias): —
Fear (heart rate): —

(observed): 1
Fear (attention bias): —
Fear (heart rate): —

Fear/Avoidance Fear/Avoidance Fear/ Avoidance
(self-report): 1 (self-report): — (self-report): —
Becker & Ginsburg (2011) Distress: — N/A N/A
Bell et al. (2015) Fear: 1 Fear: — Fear: —
Avoidance: 1
Bosmans et al. (2015) Fear/Avoidance: — N/A N/A
Avoidance: **
Burstein & Ginsburg Anxiety: 1 N/A N/A
(2010) Avoidance: 1
Muris et al. (2010) Fear/Avoidance: 1 N/A N/A
Muris et al. (2013) Fear: 1 N/A N/A
Nimphy et al. (2023) Fear: 1 Fear: — Fear: —
Radanovic et al. (2021) Fear: 1 N/A N/A
Reider et al. (2022) Fear/Avoidance: — N/A N/A
Study 1
Reider et al. (2022) Fear/Avoidance N/A N/A
Study 2 (snake/spider): 1
Fear/Avoidance
(lizard/turtle): —
Remmerswaal Fear/Avoidance: 1 N/A N/A
etal. (2010)
Remmerswaal & Muris Fear: 1 N/A N/A
(2011)
Remmerswaal Fear/Avoidance: — N/A N/A
etal. (2013) Avoidance: 1
Setiawan et al. (2018) Fear/Avoidance: 1 N/A N/A
Uy et al. (2022) Fear/Avoidance: 1 N/A N/A

Notes: I = increase in (or presence of) verbal threat communication significantly associated with
increase in or higher fear/anxiety

p <.05; P =increase in (or presence of) verbal threat communication significantly associated with
decrease in or lower fear/anxiety

p < .05;,— = verbal communication not significantly associated with fear/anxiety p > .05, if
main effect insignificant but 3 or 4-way interaction significant it is labeled as insignificant; NA =
interaction not assessed (i.e. only main effect and not interaction with parental verbal fear, or
3-way interactions with another variable), or not assessed at relevant time point/age range; *
predictor and outcome not measured in the same paradigm/time point; ** no information in
results section.
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Child and Parental Anxiety, and Child Age
Meta-Analysis

Child anxiety was not a significant moderator of child fear. The effect of parent responses
on child fear did not change as a function of child anxiety (Hedges’ g = -.03, SE = 0.06,
Cl [-0.15, 0.09], k = 4, p = .64). Parental anxiety was not a significant moderator of child
fear. The effect of parent responses on child fear did not change as a function of parental
anxiety (Hedges’ g =. 04, SE = .06, C/ [-.09, .17], k = 4, p = .54). Children’s age was not a
significant moderator of child fear. The effect of parent responses on child fear did not
change as a function of child age, Hedges’ g =. 05, SE = .06, C/ [-.07, .17], k=16, p = .39.
Inspection of the standardized residuals revealed no outliers.

Systematic Review

A summary of the moderator effects can be found in Table 3. Of the 18 studies reviewed,
five studies assessed the moderating role of child anxiety (Aktar et al., 2014, 2018, 2022;
Bell etal., 2015; Nimphy et al., 2023; Remmerswaal et al., 2013). Of these five studies, none
found a significant positive moderating effect of child anxiety in the link between parental
verbal threat and child fear. Four studies (80%) did not find a significant moderating effect
(Aktar et al., 2014; Aktar et al., 2018; Bell et al., 2015; Nimphy et al., 2023), whereas one
study (20%) found an effect in the opposite direction (Aktar et al, 2022).

Of the 18 studies reviewed, four studies assessed the moderating role of parental
anxiety (Aktar et al., 2014, 2022; Bell et al., 2015; Nimphy et al., 2023). Of the four
studies that investigated parental anxiety as a moderator, one study (25%) found a
significant moderating effect of parental anxiety in the link between parental verbal
threat and child fear (Aktar et al, 2022). Three studies (75%) did not find a significant
moderating effect (Aktar 2014; Bell et al., 2015; Nimphy et al., 2023).

Regarding the possible moderating effect of child age, the one study that assessed
child age as a moderator found an effect of parental threat on child fear and avoidance,
but only in younger children (Uy et al., 2022).

Discussion

This systematic review and meta-analysis systematically assessed the role of parental
verbal threat information in the parent-child transmission of fears. The meta-analytic
findings show that parental verbal threat information about novel stimuli can increase
child fear — even after a single exposure to these stimuli (Hedges’ g = 1.26). In line with
our systematic review, the meta-analytic findings did not reveal a moderating role of
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parental and child anxiety levels, or child age in this parent-child transmission of fears

to novel stimuli. Below, we discuss each of these findings in turn.

Child Fear

This systematic review and meta-analysis revealed that parental verbal expressions about
novel stimuli are linked to and can increase child fear reactions to these stimuli. These
findings align with social fear-learning models (Olsson, et al., 2007; Rachman, 1977), and
corroborate parental verbal threat information as a causal social fear-learning pathway.
The average effect size of the impact of parental verbal threat information on child fear
was large (Hedges’ g = 1.01 in all studies, Hedges’ g = 1.26 in experimental studies only,
and Hedges g =.70in correlational studies only). A recent meta-analysis that systematically
assessed the effect (size) of the modeling of parental nonverbal fear expressions (also
known as vicarious learning) in infancy (Nimphy et al., 2023) found small to medium effect
sizes (Hedges’ g = .39). Hence, the impact of parental verbal fear expressions about novel
stimuli appears to be larger on children’s fear of these stimuli, compared to the impact
of parental nonverbal expressions. While it could be possible that verbal expressions of
anxiety are more direct and impactful on children’s reaction than nonverbal expressions,
it is important to mention that multiple studies that are included in the current meta-
analysis manipulated both parental verbal threat information and non-verbal expressions
of anxiety. The combined impact of nonverbal and verbal expressions of fear might explain
the stronger effect size for our meta-analytic findings on fear learning via parental verbal
threat information compared to fear learning via modeling.

Furthermore, in the current meta-analysis, studies predominantly assessed child
fear through self-report questionnaires. Exposure to parent verbal threat information
might only/to a larger degree impact children’s subjective fear levels, rather than the
physiological or behavioral fear components. Since fear indices are often unrelated
(Bradley & Lang, 2000), if children report more fear of a novel stimulus, it does not
necessarily mean that children would also behave more fearful of the stimulus. Studies
that only assess one fear index may not be able to capture the entirety of children’s
fear reactions to the novel stimulus. Hence it is important to stress that our conclusions
concern self-reported fears, rather than robustly holding across multiple fear indices,
i.e., physiological or behavioral indices.

In our meta-analysis, we found a larger effect size on the link between parental
verbal threat information and child fear in the experimental studies than in the
correlational studies. While experimental studies investigated fear transmission in a

lab by manipulating parental verbal information, the correlational studies assessed the
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relationship between naturally occurring communication of parental threat information
and child fear of novel stimuli in daily life. The larger effect size in experimental studies
might be explained by the increased control in the lab setting and reduction of the
influence of confounding variables. Taken together, findings of our systematic review
and meta-analysis revealed that parental verbal expressions about novel stimuli are

linked to and can increase child self-reported fear of these stimuli.

Child and Parental Anxiety Dispositions

Based on susceptibility models, we expected children with higher anxiety levels/
dispositions to be more susceptible to environmental stressors such as parental verbal
threat information (Belsky and Pluess 2009; Ingram and Luxton 2005; Nigg 2006).
Against expectation, our meta-analysis did not reveal a moderating effect of child
anxiety levels or disposition on child fear (Hedges’ g = -.03). Our systematic review
revealed that the majority of the studies (4 out of 5) found no significant effect on child
fear, and one in the opposite direction (decrease in avoidance). It could be that child
anxiety dispositions, such as temperament make children more susceptible to parental
verbal threat information (or nonverbal fearful expressions) in early life, rather than
in childhood (see Nimphy et al., 2023). Moreover, instead of making children more
susceptible to parental threat information, child anxiety dispositions in childhood might
increase fearful responses to novel stimuli independent of parental information. Lastly,
the anticipated moderating effects might not have been detected due to the strength
and intensity of the experimental manipulation in most studies. In real life, threat-related
information might be less explicit and more ambiguous, compared to the experimental
manipulations. For instance, it is possible that children’s anxiety disposition plays a
stronger role in fear acquisition if children are exposed to more ambiguous and less
explicit verbal information. More ecologically-valid designs are needed to investigate
the role of anxiety dispositions in parent-child transmission of anxiety (for example,
see Muris et al., 2010). Since our interpretation is based on only five studies, more
research is needed to investigate whether child anxiety dispositions are a risk factor for
heightened fear acquisition after exposure to parental threat information. Nevertheless,
until now, our findings suggest that the link between parent verbal threat information
and child fear acquisition is not stronger for children with anxiety dispositions.

We explored whether children of parents higher in anxiety disposition are more
susceptible to parental verbal threat information. However, our meta-analysis did not
reveal a moderating effect of parent anxiety levels on child fear (Hedges’ g = .04). Our
systematic review revealed that the majority of the studies (3 out of 4) found no significant
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effect on child fear. The only study that did find an effect was on a behavioral index of
child fear, thus it remains possible that the predominant focus on subjective indices made
this less visible/apparent. However, only a limited number of studies investigated the
moderating role of parental anxiety in the link between parental verbal threat information
on child observed fearful/avoidant behavior. Further research is needed to establish
whether children of anxious parents might show increased fearful and avoidant behavior
after parental verbal threat information compared to children of less anxious parents.

Another explanation for the finding that children of parents higherin anxiety disposition
were more susceptible to parental verbal threat information might be that parental anxiety
disorders rather than parent’s anxiety levels make children more susceptible to parental
verbal threat information. For example, it could be that the repeated exposure to verbal
threat information in families with anxious parents creates an anxiogenic environment and
contributes to the familial aggregation of anxiety (also named chronic exposure, Perlman
et al., 2022). Additionally, anxious parents may be more inclined to endorse or facilitate
their children’s anxious or avoidant reactions to novel stimuli and may opt to remove their
children from situations where they could get exposed to these stimuli (Fisak & Grills-
Tacquechel, 2007). These anxious parents may less frequently use adaptive strategies, such
as providing a comforting object, reacting supportively, or demonstrating other problem-
solving approaches, for regulating their children’s emotions (Stifter & Augustine, 2019).
Consequently, these parental behaviors could potentially over time diminish children’s sense
of self-efficacy for self-regulation and elevate their fears (Stifter & Augustine, 2019) and
contribute to the heightened fear learning. Another possibility is, that rather than making
children more susceptible to parental threat information, parent anxiety dispositions might
act more as a risk factor for increased fear and anxiety responses independent of parental
verbal information. Given the limited number of studies assessing the moderating role of
parental anxiety levels, more research is needed to investigate its role in the parent-child
fear transmission in community and clinical samples. Until now, the findings do not support
a moderating role of parental anxiety levels in fear acquisition after a single exposure to
parental verbal threat information.

Child Age

We examined if the impact of parental verbal information on children’s fear reactions
to novel stimuli may differ across children’s age. We expected that younger children,
who may have lower emotion regulation capacity to deal with parental verbal threat
information, compared to older children, are more sensitive to this information and
show increased fear learning. However, our meta-analysis did not reveal a moderating
effect of child age on child fear (Hedges’ g = .05). Prospective studies, which investigate
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the parent-child transmission of fears over time, might help illuminate whether fear
learning via verbal threat information differs across age.

Clinical Implications

By investigating social fear learning mechanisms and how they might differ between healthy
and at-risk families, we may gain more insight into which specific pathways and factors to
focus on in treatment or prevention strategies. In our meta-analysis, we found a large effect
of parents’ verbal threat information about novel stimuli on child fear reactions towards
these stimuli, independent of child or parental anxiety levels. While fear acquisition via this
pathway can be seen as an adaptive response to potentially threatening and novel stimuli, it
could be that in at-risk families, the exposure to parental verbal threat information in day-to-
day life occurs more frequently or intensely, which could strengthen the impact of this fear
learning pathway. To prevent child anxiety development via this route, prevention strategies
could incorporate psychoeducation on parent-to offspring social fear transmission. Given
the large effects found in the verbal threat information pathway, prevention efforts could
potentially target the (repetitive) verbal communication of the parent.

As parental verbal threat information can lead to fear acquisition towards novel
stimuli in children, listening to parents’ positive or confident information may reduce or
prevent fear acquisition. A recent systematic review assessed if children’s positive modeling
(of parents, experimenters, and peers) in experimental studies can reduce or prevent fear
acquisition to novel stimuli (Krause & Askew, 2022). Although their conclusions rely mostly
on modeling rather than verbal information/instructional learning, from a limited number of
studies, it might still be a promising pathway to reduce or prevent children’s fear acquisition
to novel stimuli. Ultimately, gaining insight into children’s fear acquisition in developmentally
sensitive designs and investigating potential strategies to reduce or prevent parent-to-child
fear transmission is crucial to inform treatment and prevention efforts.

Limitations and Future directions

This is the first meta-analysis on the effect of parental verbal threat information about
novel stimuli on child fear of these stimuli. While this meta-analysis provides a less biased
summary of existing studies on the parent-child transmission of fears via verbal threat
information, this study still embodies the shortcomings of the individual empirical studies.

First, the studies included in our meta-analysis mainly consist of WEIRD (Western,
educated, industrialized, rich, and democratic) samples, specifically predominantly
Caucasian families with moderate to high SES (socio-economic status). Considering
cultural factors when investigating children’s perception and reaction to parental
emotional expressions is crucial (review by Raval and Walker, 2019; Nielsen et al.,
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2017). To enhance the generalizability of our findings, future research investigating this
fear-learning pathway should include more diverse samples, and/or compare this fear-
learning pathway across multiple cultural environments.

Second, caution is warranted for the generalizing of our findings to real life parent-
child fear transmission. The majority of studies, which are included in this meta-analysis,
utilized an experimental design and tested the verbal learning effects in lab-based
artificial contexts. While conducting experimental studies on this parent-child fear
transmission pathway allows for stronger conclusions on causality (Kazdin, 2021), it may
limit the generalizability of the findings to experiences in daily life. Children’s experience
with the novel stimuli presented in the lab might not generalize well to their experience
outside of the lab. Furthermore, in experimental studies, parents are trained to display
specific verbal and nonverbal expressions of anxiety, which might also not represent how
parent show fear in daily life. While children can be exposed to one parent’s reaction in
the lab, in real life they might get exposed to conflicting emotional reactions from two
parents/individuals, successively or simultaneously. These conflicting reactions may alter
the child’s response to the novel stimuli. Hence, future research should assess this fear-
learning pathway in multiple contexts, as well as investigate naturalistic observations in
families with children or parents with an anxiety disorder.

It is also important to note that the majority of studies included in the systematic
review and meta-analysis assessed fear reaction to non-social stimuli, such as animals.
Thus, more research is needed to assess children’s fear acquisition via parental verbal
threat information to social stimuli. Moreover, in multiple studies from our meta-
analysis, children were not actually exposed to the novel stimulus. Rather, some studies
asked children how they feel about or would react to the stimulus in a hypothetical
encounter, or in anticipation of being exposed to the stimulus. Future research could try
to disentangle the different effects of parental verbal threat information on children’s
fear reaction in anticipation or as a reaction in an actual encounter with the novel
stimulus, utilizing multiple fear indices, such as cognitive, behavioral, and physiological
indices measured at multiple time points.

Conclusion

In this meta-analysis, we found a large effect of parental verbal threat information
towards a novel stimulus on child fear of the stimulus — even after a single exposure.
Parents’ verbal information about novel stimuli matter and can prompt child fear
learning. There was no support for the hypotheses that child’s anxiety disposition, child
age, or parental anxiety disposition strengthen environmental acquisition of fears via
parental verbal threat information.
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Supplementary Material
Material A.
Search strategy

The search term was created after searching for synonyms in dictionaries and in
previous literature for the key components: “child”, “parent”, “fear” and “verbal threat/
instructional learning”. The resulting terms were combined, and the search term was
adjusted.

Our final search term was based on a previous meta-analysis on non-verbal anxiety
transmission in early life (Nimphy et al., 2023) and existing systematic reviews, and
consisted of the following terms: (child* OR adolescent* OR toddler* OR teenager*)
AND (parent* OR mother* OR father* OR caregiver* OR guardian*) AND ((transmission
OR acquisition* OR (“observation* learning”) OR (“verbal threat*”) OR conditioning)
AND (fear* OR avoid* OR anxi*)) AND (verbal OR instruction OR information)

To identify relevant articles, WebOfScience, PUBMED, Embase (Medline), and
PsycINFO databases were searched. The search includes studies up to 10-11-2023 in

the following language: English.
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Material B.

Quality Assessment of studies included in Systematic Review.

Table S1. Quality Assessment Included Studies

Background Randomization Deviations Dropout Outcome Reported Overall

Measurement Results Score
Author 1 2.a 2.b 3.a 4.a 4b 5. 5.b
Aktar et al., 2014 1 1 NR 1 1 1 1 1 100 %
Aktar et al., 2018 1 1 NR 1 1 1 1 1 100 %
Aktar et al., 2022 1 1 1(6/68 0.75(HR .67 1 1 92.8%

not data)
blind)

Becker & 1 1 NR 1 0 0 1 1 71.4%
Ginsburg, 2011
Bell et al., 2015 1 NR 0 1 71.4%
Bosmans et al., 1 NR 0.5 0 78.6%
2015
Burstein & 1 1 NR 1 1 1 1 1 100 %
Ginsburg, 2010
Muris et al., 2010 1 NR 1 1 1 100 %
Muris et al., 2013 1 NR 0 1 1 85.7%
Nimphy et al., 1 NR 1 1 1 100 %
2022
Radanovic et al., 1 1 NR 1 1 1 1 1 100 %
2021
Reider et al., 1 1 NR 1 0 NR 1 1 83.3%
2022; Study 1
Reider et al., 1 1 NR 1 0 NR 1 1 83.3%
2022; Study 2
Remmerswaal et 1 1 NR 1 1 1 1 1 100 %
al., 2010
Remmerswaal et 1 1 NR 1 1 1 1 1 100 %
al., 2011
Remmerswaal et 1 1 NR 1 1 1 1 1 100 %
al.,, 2013
Setiawan et al., 1 1 NR 1 1 NR 1 1 100 %
2018
Uy et al., 2022 1 1 NR 1 1 NR 1 1 100 %

Note. NR = not relevant
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Chapter 4

Abstract

Background: Parental verbal threat (vs. safety) information about strangers may induce
fears of these strangers in adolescents. Method: In this multi-method experimental
study, utilizing a within-subject design, parents provided standardized verbal threat
or safety information to their offspring (N = 77, M, .= 11.62 years, 42 girls) regarding
two strangers in the lab. We also explored whether the impact of parental verbal
threat information differs depending on the social anxiety levels of parents or fearful
temperaments of adolescents. Adolescent’s fear of strangers during social interaction
tasks was assessed using cognitive (fear beliefs, attention bias), behavioral (observed
avoidance and anxiety), and physiological (heart rate) indices. We also explored whether
the impact of parental verbal threat information differs depending on the social anxiety
levels of parents or fearful temperaments of adolescents. Results: The findings suggest
that a single exposure to parental verbal threat (vs. safety) information increased
adolescent’s self-reported fears about the strangers, but did not increase their fearful
behaviors, heart rate, or attentional bias. Furthermore, adolescents of parents with
higher social anxiety levels or adolescents with fearful temperaments were not more
strongly impacted by parental verbal threat information. Future Directions: Longitudinal
research and studies investigating parents’ naturalistic verbal expressions of threat are
needed to expand our understanding of this potential verbal fear-learning pathway.

Keywords: Verbal Threat, Parent, Adolescent, Social fear, Instructional learning,
Temperament
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Introduction

Adolescence is a sensitive period for developing normative and clinical forms of social
fears (Beesdo et al., 2009). Individuals with social fears experience fear of social situations
and may consequently try to avoid them. These social situations include interacting with
strangers, being watched in specific situations (e.g., eating or drinking), and performing
in front of others (e.g., giving a speech) (American Psychiatric Association, 2013). By
gaining insight into how social fears and anxiety develop during adolescence, we can
enhance our understanding of the processes and factors prevention and treatment
endeavors should focus on.

The family is an important context in the development of adolescent’s social fears
and anxiety (Kiel & Kalomiris, 2019). These fears can be acquired via multiple pathways,
including learning from or through parental behavior (Murray et al., 2009; Nimphy et al.,
2023). According to social fear learning theories, even without prior experiences with a
novel stimulus, adolescents can learn indirectly from parents to be fearful of that stimulus
1) via observing and modeling parents’ fearful reactions to it (also known as vicarious
learning), as well as 2) via receiving verbal threat information from their parents about the
stimuli (also known as instructional learning) (Rachman, 1977; Olsson, et al., 2007). Verbal
information during childhood may be the origin of most fears in everyday life (Rachman,
1977), as children and adolescents can express fears for objects or situations, they have
not themselves encountered or experienced. In line with Rachman’s social fear learning
theory, previous research has shown that verbal comments by parents signaling threat can
affect offspring fear reactions to novel stimuli (for reviews, see Percy et al., 2016; Muris &
Field, 2010). Laboratory studies revealed that verbal threat information has a significant
effect on multiple indices of offspring fear, including cognitive (i.e., self-reported fear
beliefs), physiological (i.e., heart rate), and behavioral (i.e., observed avoidance) indices
(Percy et al., 2016; Muris & Field, 2010). Parental verbal expressions of fear in the face
of novel stimuli may thus shape their offspring’s fearful reactions to these stimuli. In the
current literature, the novel stimuli that were paired with the parental threat information
were almost always non-social stimuli, such as novel toys or animals (Percy et al., 2016;
Muris & Field, 2010; Nimphy et al., accepted for publication). Studying the acquisition of
fear towards such objects (i.e., toys) can give insight into the general processes underlying
fear learning. Understanding the acquisition of social anxiety may require studying fear
acquisition in social contexts or towards social stimuli. While the evidence is mixed, some
findings suggest that social learning pathways, including learning via both modeling and
verbal threat information from various sources (i.e., parents, teachers, experimenters), can

contribute to children’s fear beliefs about social stimuli (for reviews and meta-analyses,
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see Askew & Field, 2008; Muris & Field, 2010; Nimphy et al., 2023; Nimphy et al, accepted
for publication). Regarding the social learning pathway via verbal threat information, one
study investigated the effects of verbal information from adults, peers, and older children
on children’s fear beliefs regarding social situations in two experiments (Lawson et al.,
2007). The authors found that negative verbal information increased children’s fear beliefs
relating to this particular social situation (i.e., meeting a favorite celebrity). Another study
found the effect of verbal information to play a role in fear acquisition, but the impact
depended on the type of social activity considered and the source of information (Field et
al., 2003). Although they provide invaluable insights, a limitation of these two studies is
that they did not expose children to the actual social stimulus, and consequently could not
measure children’s immediate in vivo reactions to this social stimulus. Furthermore, they
did not include parents as the source of threat (vs. safety) information. Overall, research
has rarely examined how social fears could be transmitted from parents to children via the
verbal threat information pathway (Nimphy et al., accepted for publication).

To date, only one study with a sample of 4- to 6-year-olds has experimentally
investigated the proposed social fear-learning pathway by manipulating parental verbal
threat information in the context of social stimuli (Aktar et al., 2022). Children reported
more fear of a stranger when paired with threat information. However, they did not
display heightened attention bias (i.e., a preference to attend to stranger paired with
threat information), heart rate response, or increased fearful/ avoidant behavioral
responses to the stranger paired with threat (vs. safety) information. Children’s expression
of fears and anxiety symptoms as well as the salience of various novel stimuli might differ
depending on the developmental period (Weems & Costa, 2005). Indeed, both early
childhood and adolescence have been discussed as sensitive periods for the emergence
of anxiety symptoms/disorder (i.e., separation anxiety) (Knappe et al., 2015). Importantly,
social fears typically increase between middle childhood and adolescence, both in clinical
and nonclinical samples (Bokhorst et al., 2008; Sumter et al., 2009). As such, research
is needed to understand whether the previous findings from a sample of 4- to 6-year-
olds (Aktar et al., 2022) extend to older samples. Since children show a clear increase in
emotion understanding with increasing age and language skills (Pons et al., 2003), older
children may have a greater cognitive or emotional sophistication to receive, internalize,
and act upon verbal threat cues. In our current study, we assessed the impact of parental
verbal threat information on children’s fear to novel social stimuli in early adolescence.

In addition, we were also interested in the role of parental trait social anxiety in this
fear learning pathway. Parents’ social anxiety is one of the strongest risk factors for offspring
social anxiety development (Cooper et al, 2006). Parents with anxiety disorders may pass
on their fears to their offspring both through genetic and environmental pathways (Eley
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et al., 2015; Gregory & Eley, 2011; Hettema et al., 2001; Percy et al., 2016). Children who
grow up with socially anxious parents may also be more receptive to parental negative
comments about strangers, which could affect their acquisition of social fear and anxiety
(Muris & Field, 2010). Hence, adolescents of socially anxious parents might acquire more
(intense) fears towards novel social stimuli after receiving negative information about
these stimuli from their parents. The typical variation in parents’ (social) anxiety levels
has not yet been investigated as a possible moderator in the link between parental verbal
threat information and adolescent’s fear of social stimuli.

Besides parental anxiety, child fearful temperament has also been established as a
key risk factor for the development of social anxiety (Clauss & Blackford, 2012). Children
with a fearful temperament may be more vulnerable to parental expressions of fear
and anxiety (Belsky & Pluess, 2009; Ingram & Luxton, 2005; Nigg, 2006). Prior research
has found that fearful children had an increased heart rate, larger attention bias, and
displayed more avoidance behavior towards a novel animal after they had been given
threatening information about that animal (Field, 2006; Field & Price-Evans, 2009). To
date, no study has tested these moderators in the verbal threat information pathway in
parent-adolescent dyads.

Current study

In the current study, we aimed to assess the effect of parental verbal threat (vs. safety)
information on adolescent’s acquisition of fear of strangers in a community sample.
Since impairment of social interactions would be very impactful in an adolescent’s
life, we focused on investigating whether parental verbal comments impact how
adolescents interact with a stranger in a social interaction task. Adolescents’ acquisition
of fear of strangers was assessed using cognitive (fear beliefs, attention bias), behavioral
(observed avoidance and anxiety), and physiological (heart rate) indices. Based on
theoretical models as well as previous work on the role of verbal threat information
in child fear acquisition, we expected adolescents to report higher fear beliefs, show
faster reaction times (RT) in visual search tasks involving the strangers, express stronger
behavioral anxiety and avoidance signals, and have higher heart rate responses towards
the stranger paired with parental threat information compared to the stranger paired
with safety information (Percy et al., 2016; Muris & Field, 2010; Rachman, 1977). We
also explored whether the effect of parental verbal threat information is stronger
for adolescents with more fearful temperaments and adolescents of parents with
higher social anxiety levels. We explored these potential moderators in the cognitive,
behavioral, and physiological components of fear reactions in early adolescence.
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Participants

Methods

The sample consists of 77 Dutch children (35 boys and 42 girls) aged 9 to14 years (Mage
11.62 years, SD = 1.18) and 137 parents (55% mothers). See Table 1 for demographics.
Most of the parents in this study were the biological parent of the child, highly educated,

and from a moderate to high socioeconomic level. One child participated with two

mothers. The families were recruited through social media advertisements and printed

flyers shared with schools and in public spaces (i.e., libraries) in the Leiden area. Families

interested in participating were included if they have a Dutch- or English-speaking child

between 9.5 and 13 years of age at the time of recruitment. This study was approved

by the ethics committee of the psychology department of Leiden University (Ethics
Number: 2019-10-24-E.Aktar-V1-1930).

Table 1.Sample Characteristics.

Parents Questionnaire

Data N

Mothers/Fathers filled
in Questionnaires N

Parents at Lab Visit
(N, % Mothers)

Education level %

Work %

Primary school education
Primary professional
education

(Higher) Secondary
education

Secondary scientific
education

Secondary professional
education

Higher professional
education

Higher scientific education

Part-time
Full-time
Sick leave

No work
Other

137
75/62

77 (65, 84%)

1(1%)
2 (1%)

7 (5%)
1(1%)
27 (20%)
50 (37%)
47 (35%)

58 (43%)
66 (49%)
2 (1%)
6 (4%)
4 (3%)

Children N 77
Age M (SD) 11.62 (1.18)
Girls N (%) 42 (55%)
Birthplace 95.3
Netherlands %

School

Primary School 65%
%

Secondary 31%
Education %

Missing % 4%

Notes. N = sample size,
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Design

In this multi-method experimental study, we used a within-subject design to test the
impact of parental verbal threat (vs. safety) information about strangers on adolescents’
behavioral, physiological, and cognitive responses to these strangers. This study focuses
on the impact of parental verbal threat (vs. safety) information about strangers on their
adolescents’ fear acquisition in the social interaction task.

Materials
Child Fear Indices
Child Observed Anxiety and Avoidance.

During the social interaction task, the adolescent’s anxious and avoidant responses to
each of the strangers were assessed using an adapted version of the coding protocol
from Aktar et al. (2022). Adolescent anxiety was evaluated based on the frequency and
duration of facial, bodily, and vocal/verbal expressions of fear. Adolescent avoidant
behavior was assessed by observing the adolescent’s tendency to avoid the stranger.
Both were scored on a five-point scale (1 = no avoidance/ anxiety, 2 = fleeting/ambiguous
avoidance/ anxiety, 3 = moderate avoidance/anxiety, 4 = intense avoidance/anxiety, and
5 = very intense avoidance/anxiety).

The coding of the observed anxiety and avoidance during the social interaction
started with the stranger’s first word starting the conversation and ended with the stranger
thanking the adolescent for the conversation. The 2.5-minute interaction was divided into
five 30-second episodes, with an additional interval added for cases where the conversation
lasted longer. Four trained master students, who were blind to the condition, coded
the adolescent’s anxiety and avoidance behavior based on the recordings of the social
interaction. Mean anxiety and avoidance scores were calculated per stranger (one for
safety and one for threat). A higher anxiety and avoidance score indicates more observed
adolescent anxiety and avoidance during the social interaction task. The recordings of 15
adolescents were double-coded to assess the inter-rater reliability between the four coders.
The intraclass correlations (ICC) for the observed anxiety composite across the six coding
intervals ranged from .54 to .96, with a mean of .81. The ICC for the observed avoidance

score across the six coding intervals ranged from .85 to .98, with a mean of .96.

Child Heart rate.

Adolescent’s heart rate (HR) was measured using the VU Ambulatory Monitoring
System (VU-AMS; de Geus et al., 1995) and data were stored using the Data Analysis
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and Management Software (VU-DAMS). HR was recorded continuously during the
social tasks. To measure HR, seven single-use Ag/AgCl hydrogel (4% chloride salt)
electrodes were placed and attached to leads, (1) slightly below the right collarbone
(4cm to the right), (2) on the right side, between the lower two ribs, (3) at the apex
of the heart on the left lateral margin of the chest approximately at the level of the
processus xiphodius, (4) at the suprasternal notch above the top of the sternum, (5)
at the processus xiphodius at the bottom of the sternum, (6) at the back of the spine,
at least 3cm above electrode 4, and (7) at the back of the spine, at least 3cm below
electrode 5. We used the PhysioDataToolbox (Version 0.6.1) to pre-process and clean
the HR data (Sjak-Shie, 2022).

We applied an ECG signal analyzer to the raw ECG data with a 1 Hz high-pass filter
and a 50 Hz low-pass filter. The R-peaks were detected automatically by the software
(with @ minimum R-peak value of 0.5mV and a minimum distance between R-peaks of
0.3s). HR data were inspected visually and corrected manually in case of artifacts and/or
misidentified R-peaks. No HR data were available for nine adolescents, due to stopping
the experiment (n = 1), equipment failure (n = 5), and conversion error of the data file
(n = 3). For two adolescents we had partial data, meaning there was heart rate data
during the interaction with one of the strangers but not the other. Mean HR (beats-per-

minutes or BPM) was calculated per stranger (one for safety and one for threat).

Child Fear beliefs.

Adolescents reported their fear and avoidance of strangers with a modified version of
the Fear Beliefs Questionnaire (FBQ) from Aktar et al. (2022) (original version from Field
& Lawson, 2003). The social version of the FBQ included eight questions for each of the
strangers, scored on a five-point scale, ranging from 1 = no, to 5 = yes, definitely. Higher
scores on this questionnaire represent greater fear beliefs of the stranger. Cronbach’s

alpha of the subscale in the current sample was .81.

Child Attention Bias.

We assessed adolescents’ attention bias to strangers (paired with threat vs. safety
information) with a visual search task (for similar task, see Aktar et al., 2022), using a
Dell laptop (1920 x 1080 pixel, image dimension 506 x 618 pixel per picture with 10 pixel
between the pictures). Following a 500-ms fixation cross, we presented images of neutral
facial expressions from nine models who were researchers acting as strangers on a 3x3
matrix. In total, the task consisted of 54 trials, of which 18 trials contained a picture of
the threat-paired stranger, 18 trials contained a picture of the safety-paired stranger, and
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18 trials contained neither of the information-paired strangers (but instead nine random
strangers). The adolescents were instructed to press a button indicating the presence or
absence of one of the two strangers they had interactions with during the experiment. RT’s
were averaged across trials per condition. Mean RT was calculated per stranger (one for
safety and one for threat) and used as an index of the adolescents’ attention to strangers.
Faster RTs indicate heightened attention to a specific stranger.

The visual search data of two adolescents were missing due to stopping the
experiment, and for three adolescents the equipment failed. Due to a programming error,
16 out of the 72 adolescents (22%) only performed 20 trials of the task, after which the
script stopped. As previously employed in attention bias research (Bockstaele et al., 2021;
Aktar et al., 2022), we used the scoring and outlier procedure for the visual search task
described by Aktar et al. (2019). Specifically, we removed the trials in which none of the
strangers appeared. Trials were also excluded if RTs were three SDs below or above the
group mean (6 trials excluded) or their own mean (22 trials excluded). Lastly, data of three
participants were removed due to high error rate (less than 50% correct). To calculate the
reliability of the visual search task, we computed attention bias scores by subtracting the
RT of the safety-paired stranger from the RT of the threat paired stranger, separately for
odd and even trials. Using 5000 random splits, the spearman-brown corrected reliability
estimate was .36, 95% Cl [-.03, .65]. The reliability estimate was poor, probably due to
the data of adolescents with low trial numbers. The spearman-brown reliability of the
task for the adolescents who completed all 54 trials was better and in line with previous
studies (i.e., Aktar et al., 2022), .50, 95% CI [0.25, 0.69]. We decided to only include data

of adolescents with the total 54 trials in the final analyses (n = 54).

Moderators
Child Fearful Temperament.

Adolescents’ temperament was measured using the Early Adolescent Temperament
Questionnaire (EATQ-R, Ellis & Rothbart), which consisted of 65 items on a 5-point
scale, ranging from 1 =almost always untrue to 5=almost always true, filled in by
the adolescent. For this study, we focused on the Shyness and Fear subscales of the
EATQ-R. The higher the mean score, the more fearful the adolescent’s temperament is.

Cronbach’s alpha in the current sample was .78.

Parental Social Anxiety.

We assessed parent social anxiety with the short version of the Social Phobia and Anxiety

Inventory (SPAI, de Vente et al., 2014). Items of the SPAI were scored on a 7-point Likert
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scale (1 = never to 7 = always) and have a high internal consistency (Cronbach’s alpha
of .95). We assessed parental social anxiety from the parent who visited the lab with
the child. Higher scores on this questionnaire represent higher levels of parental social
anxiety.

Covariate
Child doubt of manipulation.

The impact of parental verbal threat (vs. safety) information on adolescent fear might depend
onwhetherthe adolescent believed the parental information. Therefore, we asked adolescents
to rate their doubt of the manipulation before the debriefing on a continuous scale from 1 to
10, with a higher score indicating more doubt that the parent information was true.

Procedure

This study is part of a larger project, which consisted of online questionnaires and a lab
visit. First, adolescents and their parents filled in online questionnaires about parental
negative emotions, parental (social) anxiety, adolescent anxiety, adolescent fear of
negative evaluation, and adolescent temperament. Second, adolescents and their
primary caregiver participated in a lab visit (see Figure 1 for lab visit procedure), during
which adolescents’ cognitive, behavioral, and physiological responses were assessed.

Lab Visit

The lab visit included the intake, the social tasks with strangers, computerized attention
tasks with stranger’s faces, and a debriefing. This study used deception: Parents and
adolescents were told that the study was about shyness and confidence, and they were
not aware of the main aim of the study examining the effect of parents’ verbal remarks
about strangers. At the beginning of the visit, the parent-child dyad received general
information about the study after which they provided their consent. Once the heart
rate device and electrodes were attached to the adolescent, adolescents completed the
first lab questionnaire. Meanwhile the parent was invited to follow the experimenter
to the control room. The parent was first debriefed about the deception and given the
opportunity to withdraw or renew their consent to participate, then instructed on the
manipulation, which entailed providing their offpsring with verbal information about two
strangers during the preparation phase for the performance task. No parent withdrew
their consent. One stranger was described as kind and liked by other lab members, and
the other unkind and not liked (see the appendix for parental verbal information).
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Next, the adolescent participated in social tasks with adult (mostly female) strangers,
including a social performance task, a watching back task, and an interaction task. Before
the social performance task, the adolescent prepared for the presentation with their
parent for ten minutes, during which the parent provided the manipulation (parent
pointing at pictures on the wall and mentioning information about the strangers).
Afterwards the adolescent gave a 2.5-minute presentation on shyness and confidence
to a stranger they had received information about from their parent. The performance
was recorded, and during the watching back task, both the adolescent and the stranger
watched the recording of the adolescent’s presentation afterward. In the final social task,
the stranger and adolescent sat across each other and talked about the adolescent’s
experience of the performance task. During this task, the stranger asked the adolescent
questions for approximately 2.5 minutes, including for example how nervous the
adolescent was during the presentation. After the conversation the stranger thanked
the adolescent and smiled once. Following a short break, the procedure was repeated
with the second stranger (social performance, watching back, social interaction). During
all tasks, the strangers were instructed to maintain a neutral but friendly attitude.
Before and after each social task, adolescents also completed visual analogue scales
(VAS) on the intensity and frequency of their nervousness and physical symptoms, such
as whether they experienced an elevated heart rate. The order of the interaction with
the “threatening” and “safe” strangers was counterbalanced across participants.

After all social tasks were completed, the heart rate device and electrodes were
removed and the adolescent took part in attention tasks, including a visual search task.
The visit ended with a debriefing during which the adolescents were informed about
the deception that was part of the study. Specifically, the adolescents were told that
the comments from their parents about the strangers were in fact instructions from
the experimenters, and that investigating the impact of these comments on their social
interactions with the strangers was the actual aim of the study. The adolescent received

a 25-euro gift card as a reward.

Statistical Analyses

The current dataset has various measures of the adolescents’ fear reactions during the
stranger interaction task. First, the distributions of the study variables were checked for
normality and the scores were standardized. Next, correlations between fear indices
were computed. We also checked whether adolescent doubt of the manipulation
correlated with the outcome measures. The observed anxiety and avoidance scores,

attentional bias to strangers, heart rate scores, and reported fear beliefs were analyzed
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using repeated general linear models. Each model included Stranger Information (safety
versus threat) as independent variable and an outcome variable (fear beliefs, observed
anxiety, observed avoidance, heart rate, reaction time) as dependent variable. The main
effects of moderators (child temperament and parental social anxiety) and two-way

interactions with Stranger Information were tested in all models.

Results

Descriptive statistics for and correlations between the variables of interest are presented
in Table 2. None of correlations across cognitive, behavioral, and physiological indices of
adolescent fear were significant (p’s >.17), except for one significant positive correlation
between observed avoidance and heart rate during the interaction task with the safety-
paired stranger (r = .41, p < .001). This indicates that adolescents who displayed more
avoidance of the stranger paired with the safety information also had a higher heart

rate when interacting with this stranger.

Table 2. Descriptive Information and Correlations between Study Variables .
N M SD 1 2 3 4 5 6 7

1. Child Fear Beliefs 76 298 .52 - .04 .07 .06 -05 .15 -01
2. Child Heart rate 68 84.35 8.68 .08 - 17 23 -11 .27*% -.002
3. Child Observed Fear 77 348 40 .03 .20 - .56%** -19 .04 -.03
4. Child Observed Avoidance 77  3.38 54 .05 41¥** 49rxx - -04 .07 .28*
5. Child Visual Search RT 54 1993.93 542.10 -02 .07 .004 .08 - -06 -.02
6. Child Temperament 72 2.40 .70 .18 .16 12 21 05 - .25%
7. Parent Social Anxiety 75 264 80 .09 .04 -.06 .09 .06 .25* -

Notes. N = sample size, M = Mean, SD = Standard deviation, * = p < .05, ** p <.01, *** = p <.001,
top half correlations are between outcome variables assessed during the interaction task with
threat-paired stranger, bottom half displays correlations between variables assessed during the
interaction task with safety-paired stranger.

Furthermore, we found adolescent doubt of manipulation to be related to
observed avoidance (but not to other outcome variables). Specifically, adolescents who
doubted the manipulation more, displayed less avoidance during the social interaction
task, r = -.32, p = .01. We therefore included adolescent doubt of manipulation as a
covariate in the analysis assessing the impact of parental verbal threat information on

observed avoidance.

Reported Child Fear

Adolescents reported significantly higher fear beliefs for the strangers paired with threat
(M =3.18, SD =0.61) than for the strangers paired with the safety message (M = 2.80, SD
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=0.61), F(1,74)=29.08, p <.001, )*=0.28, CI [.14, .40]. In the models with parent social
anxiety scores and adolescent fearful temperament scores included as moderators,
no significant two-way interactions were found between Stranger Information and
adolescent temperament, and between Stranger Information and parent social anxiety
(p’s = .74 and .24, respectively). The main effects of adolescent temperament and
parent social anxiety were also not significant (p’s = .12 and .93, respectively).

Observed Child Fear and Avoidance

Adolescents’ observed fear reactions to the strangers paired with the threat information
(M = 3.46, SD = 0.46) did not differ from the reactions to the strangers paired with
safety information (M = 3.49, SD = 0.42), F (1, 76) = 0.43, p = .51, n*= 0.006, CI [0,
.03]. Adolescents observed avoidant reactions to the strangers paired with the threat
information (M = 3.36, SD = 0.51) did not differ from the reactions to the strangers
paired with safety information (M = 3.40, SD = 0.66), F (1, 76) = 0.40, p = .53, n?>= 0.005,
Cl [0, .03] The model including adolescent manipulation doubt as a covariate revealed
no significant interaction between Stranger Information and doubt on avoidance, F
(1, 62) = 0.75, p = .39. Rather, adolescents with more doubt were less avoidant of the
stranger, independent of Stranger Information, p = .01.

In the models with parent social anxiety and adolescent fearful temperament
scores included as moderators, no significant two-way interaction emerged between
Stranger Information and adolescent temperament (p = .48) or between Stranger
Information and parental anxiety (p = .63) on observed fear. The main effects of the
adolescent temperament or parent social anxiety were not significant (p’s = .45 and .93,
respectively).

In the models with parent social anxiety and adolescent fearful temperament
scores included as moderators, no significant two-way interaction was noted between
Stranger Information and adolescent temperament (p = .38) and between Stranger
Information and parental anxiety (p = .35) on observed avoidance. The main effect of
the adolescent temperament was not significant (p = .31), and the main effect of parent
social anxiety was also not significant, p = .05.

Child Heart Rate

Adolescents’ heart rate during the interaction with the strangers paired with the threat
(M = 84.51 SD = 8.69) did not differ from the heart rate responses to the strangers
paired with safety information (M = 84.31, SD = 9.37), F (1, 65) = 0.17, p = .68, n*=

0.003, CI [0; .03]. In the models with parent social anxiety scores and adolescent fearful
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temperament scores included as moderators, no significant two-way interactions were
noted between Stranger Information and adolescent temperament, and between
Stranger Information and parent social anxiety, (p’s = .11 and .57, respectively). The
main effects of the adolescent temperament or parent social anxiety were also not
significant (p’s = .09 and .90, respectively).

Child Attention Bias

Adolescent reaction times to the image of the stranger paired with threat information
(M =1999.21, SD = 570.97) versus safety information (M = 1988.65, SD = 584.52) did
not differ, F (1, 53) =.038, p = .85, ?= 0.001, CI [0, .02]. In the model with parent social
anxiety scores and adolescent fearful temperament scores included as moderators, the
two-way interactions between Stranger Information and adolescent temperament (p
=.28), and between Stranger Information and parent social anxiety (p = .31) were not
significant. The main effects of the adolescent temperament or parent social anxiety
were not significant (p’s =.97 and .79, respectively).

Discussion

In this experimental study, we aimed to investigate the effect of parental verbal threat
(vs. safety) information on adolescent’s acquisition of fear of strangers during a social
interaction task. Adolescent’s fear was captured on multiple indices, including the
cognitive (fear beliefs, attention), behavioral (observed avoidance and anxiety) and
physiological (heart rate) indices. Additionally, we also explored whether the impact of
parental verbal treat information differed depending on social anxiety levels of parents
or fearful temperaments of adolescents.

A single exposure to parent verbal threat information impacted adolescent’s
subjective fear levels. Adolescents reported more fear beliefs for the stranger paired
with parental verbal threat information for the stranger paired with parental safety
information. This showcases that adolescents that heard negative information about
a social stimulus from parents just once, clearly understood and internalized the
information, as seen in the subjective report. Our findings align with the results of Aktar
etal. (2022), who also investigated the effect of parental verbal threat information about
social stimuli on children’s fear toward those social stimuli, but in 4- to 6-year-olds.
Just as in Aktar et al’s (2022) study, we found that parental verbal threat information
increased adolescent self-reported fear, but it did not lead to heightened attentional
bias, increased heart rate, increased behavioral fearful or avoidant responses. The
impact of parental verbal threat information about strangers on their children’s fear
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responses regarding strangers may be limited to subjective reflection of parental input
across a wide developmental window (from our study and Aktar et al., 2022).

Our findings are in contrast with evidence from earlier laboratory studies, which
found that verbal threat information also impacted child cognitive (i.e., self-reported
fear beliefs), physiological (i.e., heart rate), and behavioral (i.e., observed avoidance)
fear indices (Percy et al., 2016; Muris & Field, 2010). However, in these studies children
were mainly exposed to verbal threat information (from experimenters or parents)
relating to novel non-social stimuli, such as animals (Percy et al., 2016; Muris & Field,
2010), rather than social stimuli, as is the case in our study. It is possible that the
intensity of the threat information in our study was not as strong as in other studies.
Specifically, threat information about being negatively evaluated by a stranger might
be less threatening than information that one could possibly be physically harmed (i.e.,
by an ‘animal that drinks blood’, see Field, 2006). Hence, the lower intensity of the
parental threat information in our study might explain why we did not find a significant
effect of parental verbal threat information on the behavioral and physiological indices
of child fear.

It may also be that the social evaluative nature of our manipulation (and that
of Aktar et al., 2022) is more relevant for older adolescents. One study found that
social anxiety and social performance symptoms are more prominent in adolescents
aged 14 to 17 years, compared to 6-9 and 10-13-year-old children (Weems & Costa,
2005). Future research could investigate whether parental verbal threat information
about strangers, as operationalized in our study, increases cognitive, physiological, and
behavioral indices of social anxiety during mid and late adolescence.

We also explored whether adolescent temperament and parental social anxiety
symptoms exacerbated the effect of verbal threat information. We found no support
for the idea that adolescents with more fearful temperaments show more fear to the
stranger paired with threat information than the stranger paired with safe information
on any of the fear indices. This is at odds with theoretical models (Belsky & Pluess, 2009;
Ingram & Luxton, 2005; Nigg, 2006) and contrasts with previous evidence (Field, 2006;
Field & Price-Evans, 2009). Interestingly, one previous study found that children with
more fearful temperaments show more fear and avoidance to the stranger paired with
safety information (Aktar, et al., 2022). In our study, as well as in the study by Aktar et
al. (2022), children were directly exposed to the social stimulus (stranger). It could be
that children with more fearful temperaments have more fear beliefs and a higher heart
rate in anticipation of meeting the stranger paired with negative information rather

than reacting differently to strangers paired with parental threat (vs safety) information
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in the social interaction task. Taken together, we did not find any support for parental
verbal threat information affecting adolescent’s fear reaction more for adolescents with
more fearful temperaments. Moreover, we did not find support for the hypothesis that
adolescents of parents with higher social anxiety symptoms would be more affected
by parent verbal threat information on any of the fear indices. It could be that parental
social anxiety levels (in a community sample) are not a risk factor for enhanced social
fear learning via verbal threat information, but rather (over time) strengthen the

tendency to avoid novel social stimuli or situations in general.

Future Research

In our study adolescents had to interact with an adult stranger. During adolescence peer
evaluations become increasingly important (Crone & Dahl, 2012). Hence, adolescents
might be more sensitive to being negatively evaluated by a peer than being evaluated
by an adult that they might never see again. Future research could investigate whether
the effect of parental verbal threat information on child fear to novel stimuli might vary
for different intensities of threat messages and different social stimuli.

Moreover, we only exposed adolescents to parental verbal information once and
assessed its effect immediately after. Since we only found increases in fear beliefs, it
would be interesting to investigate whether reinforcement shifts the impact onto other
fear indices over time. Hence, experimental studies that includes multiple exposures to
parental threat information or longitudinal studies are warranted to assess the impact
of repeated exposure to parental verbal threat information on children’s longer-lasting
social fears.

Strengths and Limitations

The current study is the first to investigate Rachman’s (1977) verbal fear acquisition
pathway in the context of social stimuli using an early adolescent sample, while also
considering possible parent and offspring risk factors that might impact adolescent’s
fear learning. In line with Lang’s tripartite model, we measured fear responses in
different response domains, including self-reported, physiological, and behavioral
responses. Given that these response systems are only loosely related (Bradley & Lang,
2000), we consider it a strength of our design to have measured fear responses in a
relatively comprehensive manner, thus allowing to assess the effect of parental threat
information on each of these outcomes. Nevertheless, the study also comes with its
limitations.
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First, we did not assess parental nonverbal fear expression during the delivery
of the verbal threat information to their children. Hence, we do not know whether
parental nonverbal communication influenced the effect of their verbal information.
Further research could investigate whether the additional manipulation of parental
behavior (nonverbal communication) on top of verbal information might lead to effects
on behavioral and physiological adolescent fear responses to social stimuli.

Second, since we trained the participating parents to say the specific verbal
statements during the experiment, these verbal statements might not capture how
parents would express verbal threat information in real life. In our study, adolescents
may have been less likely to display fear responses if the parents’ verbal statements
during the experiment did not reflect the way parents express fear in daily life. Hence,
it is important to complement this experimental study with insights from more
naturalistic studies, in which the impact of naturalistic verbal expressions of parental
fear on adolescents’ fear are captured.

Third, the impact of parental verbal threat information on adolescent fear and
avoidance of the strangers might depend on the believability of parent’s information.
Thus, we cannot exclude the possibility that adolescents guessed the nature of the
manipulation and doubted parental information, which might decrease the impact on
their responses to the strangers. However, since we did not find a relationship between
adolescent’s doubt of the manipulation and the majority of their outcomes (their self-
reported fears, heart rate, observed fear or attentional bias), it is unlikely that it can
explain the non-significant effect of the manipulation on adolescent observed behavior,
physiology, and attention bias. Furthermore, our findings are in line with the previous
study on this social fear learning pathway in parent-child dyads (Aktar et al., 2022),
which was conducted in younger children (4- to 6-year-olds), and which also found
an effect on self-reported fears. Nevertheless, future research on social fear learning
pathways should consider assessing manipulation doubt in their study to assess and
deepen our understanding of the role of believability of parental information in parent-
offspring fear transmission.

Fourth, we may have lacked power for some of the investigated relations. Given
the previous findings of a large effect of verbal threat information on physiological
responses (Field & Shorah, 2007, Field & Price-Evans, 2009) with smaller sample sizes
than ours, it is unlikely that lack of power can explain why we did not find an effect on
adolescent physiology in our study. However, the size of the effects of verbal threat
information on adolescent attention bias and observed behavior might be smaller than,

for example, the effects on self-reported fear beliefs (see Aktar et al., 2022), meaning
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we might have needed larger sample sizes to find potential significant differences
between the conditions. Furthermore, we did not adjust the adolescents’ fear indices
with baseline measures. This might have made the measurement of physiological
responses across conditions less sensitive and introduced more ‘noise’ from individual
differences. However, previous studies with a within-subject design that also measured
physiological response by assessing average heart rate still found an effect of verbal
threat information on child heart rate responses (Field & Price-Evans, 2009; Field &
Shorah, 2007). Taken together, future studies could assess the effect of parental verbal
threat information on for example adolescent behavior and attention with larger sample
sizes. Lastly, our sample consisted of predominantly white participants with medium to
high SES. Therefore, future research may need to include a more diverse sample to

establish the generalizability of our findings.

Conclusions

Overall, a single exposure to parental verbal threat information about a novel social
stimulus induced adolescents’ subjective fear beliefs about this social stimulus.
However, this subjective response does not seem evident in behavioral, cognitive, or
physiological indices of fear. Future studies investigating parents’ naturalistic verbal
expressions of threat regarding social stimuli on adolescent’s fear are needed to expand

our understanding of this verbal fear-learning pathway.
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Appendix
Verbal Threat Information

Standardized verbal information for the threat and safety information paired with the
strangers.

Safe
1. | heard that she/he is very nice. (YES/NO)
2. She/he always gives high grades. (YES/NO)

3. Everyone in the lab likes her/him. (YES/NO)

Threat
1. | heard that she/he is very strict. (YES/NO)
2. She/he always gives low grades. (YES/NO)

3. Everyone in the lab likes her/him.(YES/NO)
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Chapter 5

Abstract

Background: Theoretical and empirical evidence suggests that the effect of parental
verbal threat information on the offspring’s fear acquisition of novel stimuli may be
causal. The current study investigated this verbal fear acquisition pathway from parents
to children in the unique context of Covid-19 as a novel environmental threat for
parents and children. Methods: Using an online cross-sectional survey, we collected
data about fear of Covid-19, parent-child communication, parental anxiety, and child
temperament. Participants were 8-to-18 year-old children (N = 195; M, = 14.23; 113
girls) and their parents (N = 193; M, = 47.82; 146 mothers) in the Netherlands, in the
period between June 11th 2020 and May 28th 2021. Results: Children of parents with
stronger Covid-19 fears also reported stronger Covid-19 fears. Moreover, parents who
were more fearful of Covid-19 provided more threat-related information about the
virus to their children. More parental threat information in turn was related to stronger
fear of Covid-19 in their children, and partly mediated the link between parent and
child fear of the virus. The link between parental threat information and children’s fear
of Covid-19 was not moderated by child temperament or parental anxiety. Conclusions:
Parental communication about Covid-19 may play a role in children’s fear acquisition of
Covid-19. The lack of moderation of this link by parental anxiety and child temperament
may reflect the potentially adaptive nature of verbal fear transmission during the first

year of the pandemic and the non-clinical levels of fear in this community sample.

Keywords: Covid-19 fear, information transmission, parental negative comments, child
temperament, parental anxiety
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Introduction

The Covid-19 pandemic has led many to worry about their own physical and mental
health, as well as of significant others (Taylor et al., 2020). While fear is a natural and
adaptive response to potentially threatening situations, it can become maladaptive
when it is disproportional to the severity of the threat and impairs daily functioning
(Delgado, Olsson, & Phelps, 2006; Ferrari, 1986). Individuals suffering from Covid-19
anxiety report lower well-being, increased psychological distress, and safety behaviors,
such as hand washing and social isolation (Chen et al., 2021; Knowles & Olatunji, 2021).
Yet, more research is needed to understand how adaptive fear of Covid-19 develops,
before investigating the development and prevention of Covid-19 anxiety.

The development of Covid-19 fears can be conceptualized within the broader
context of fear-acquisition frameworks and social fear learning. One of the ways that
fears may be acquired is via direct aversive experiences (classical conditioning; Pavloy,
1927). For instance, people may learn to fear a situation (such as a crowded area due to
risk of contamination) following an aversive experience with Covid-19, for example in
cases where they got severely sick or lost a loved one. However, personal experiences
are not even necessary, since it is possible to acquire fears indirectly from others
(social fear learning; Rachman, 1977; Olsson, Nearing, & Phelps, 2007). These indirect
pathways include fear acquisition as a result of observing others’ fearful reactions
(vicarious learning) or of hearing verbal threat information from others (information
transmission) about a novel situation.

In earlier empirical research, these indirect fear learning pathways were
investigated by exposing children to threatening nonverbal and verbal expressions
about novel stimuli (such as dolls), and afterward assessing their attitude as well as
emotional, physiological, and behavioral responses towards them (Askew & Field, 2007;
Field, Argyris, & Knowles, 2001; Reynolds, Field, & Askew, 2014; Muris & Field, 2010).
It has been demonstrated that new fears are readily acquired through social learning
alone.

The development of fear and anxiety in childhood often emerges within the
family context (Kiel & Kalomiris, 2019). One theoretical model suggests that the way
parents talk about, react to, and model emotions (emotion socialization, Eisenberg,
Cumberland, & Spinrad 1998) is directly related to their children’s emotional
understanding, expressivity, and regulation. Previous reviews have summarized findings
on the role of verbal comments signaling threat on children’s fear of novel stimuli. The
reviewed evidence suggests that verbal threat information about novel stimuli leads to

an increase in child fearful and anxious cognitions, heart rate, and avoidant behavior
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toward these novel stimuli (Emerson, Ogielda, & Rowse, 2019; Percy et al., 2016; Muris
& Field, 2010). Thus, there is empirical support for the notion that children can acquire
new fears through their parents verbally expressing fear of novel stimuli.

One of the most widely studied risk factors for offspring development of anxiety
is parental anxiety. Theoretical models propose that besides passing on genes, parents
with an anxiety disorder might also pass on their fears and anxiety via environmental
pathways (Gregory and Eley 2007; Hettema et al.,, 2001; Hudson and Rapee 2004,
Murray et al., 2009, Percy et al., 2016). Parents with anxiety disorders are more likely to
react to novelty with verbal and non-verbal expressions of anxiety. Repeated exposure
to parents’ anxiety expressions during the confrontation with novel stimuli is a risk
factor for the acquisition of fears and anxiety (Murray et al., 2009; Percy et al., 2016).
Anxious and non-anxious parents differ in how frequently they verbally communicate
threat (Moore, Whaley, & Sigman, 2004; Muris, et al., 2010). Furthermore, evidence
suggests that the impact of verbal threat information on children’s fear beliefs towards
novel animals varies between mothers with higher and lower trait anxiety. In a sample
of 88 8-to-13 year-old children with their mothers, they found that parental trait anxiety
was associated with giving more threatening narratives about the novel animal, which
in turn was associated with increased fear in the offspring of the novel animal (Muris et
al., 2010). Parental anxiety might not only affect the amount of anxious signals parents
express to their children, but repeated exposure to parents’ anxiety might also create a
context in which children are sensitized to parent’s negative comments (Muris and Field,
2010). Children who grow up in an environment high in conflict or stress might be more
receptive to parental negative comments based on learned vigilance to parental cues or
increased arousal levels, or might be more affected by these comments (Davies, Winter,
& Cichetti, 2006). Nevertheless, until now there is little research on how parental verbal
information and parental anxiety interact and possibly shape child acquisition of fear
and anxiety (Percy et al., 2016). Establishing whether the link between parental verbal
threat information and child fear is stronger for children of parents with higher levels of
anxiety might hint at increased salience towards parental cues for these children.

Yet, not every child reacts the same to their parents’ expressions of fear about
novel situations. The theoretical models on the role of child temperament in the
development of child anxiety propose that children with a fearful temperament are
more susceptible to environmental stressors such as parental expressions of fear and
anxiety (Belsky & Pluess, 2009; Ingram & Luxton, 2005; Nigg, 2006). One well-studied
child temperamental dimension is behavioral inhibition (BI), which has been strongly

linked to later anxiety (Clauss & Blackford, 2012). Bl is described as a fearful style of
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reacting to ambiguous stimuli (Fox et al., 2005). Previous studies found that children
higher in Bl showed increased heart rate and behavioral avoidance towards a novel
animal after being exposed to threatening information (Field, 2006; Field & Price-Evans,
2009). Taken together, parental anxiety and child Bl might be possible moderators in
the link between parental verbal information about a novel stimulus and offspring fear
of that stimulus.

Despite accumulating evidence on the effect of parental verbal communication
of threat information on their offspring’s fear acquisition in experimental lab designs,
research on this link is scarce in the context of novel and potentially threatening
situations that parents themselves confront in real-life settings, such as a pandemic. Due
to regulations, such as curfews and lockdowns, families spend a lot of time together at
home, which inadvertently means that children are frequently exposed to their parent’s
emotional reactions and verbal information, including possibly their fear of Covid-19.
An earlier study investigated the link between parents’ verbal threat information on
child fear acquisition in the context of the swine flu pandemic in a sample of Dutch
families (Remmerswaal & Muris, 2011). They reported a positive significant link between
parents’” communication of threat about the swine flu and offspring fear towards the
swine flu (Remmerswaal & Muris, 2011). This study also confirmed that this link was
partly accounted for by parents who were more scared of the swine flu being more likely
to communicate threatening information. These findings suggest that parental verbal
communication as a pathway to child fear acquisition might also hold in the context
of a naturally occurring threat, such as a pandemic. Two recent studies investigated
the vicarious learning and verbal threat information pathways to Covid-19 fears. The
first one, investigated it in 7-to-19 year-old Serbian children (Radanovi¢ et al., 2021),
using an online survey. They asked parents and their children to report their fear of the
virus as well as assessed to what extent parents verbally expressed fear, nonverbally
modeled fear, and whether they had Covid-19. They found that stronger Covid-19 fear
in parents was related to stronger behavioral and verbal fear expressions, which in turn
related to their children’s increased fear of Covid-19. The second study examined the
role of parental verbal threat information in the parent-child transmission of Covid-19
fears in 255 families (mainly residing in the United States) with children aged between
5.5 and 17 years (Uy et al., 2022). They found parental verbal fear expressions partially
mediated the link between parent and child fear of Covid-19 in younger children but
not adolescents. The study suggests that younger children might be more sensitive to
parental verbal threat information. Taken together, the aforementioned studies suggest

that the verbal pathway might also hold up in the context of the Covid-19 pandemic.
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In this study, we collected online cross-sectional survey data about fear of Covid-19,
parent-child communication, parental anxiety, and child temperament from 195 8-to-18
year-old children and their parents in the Netherlands, in the period between June 11th
2020 and May 28th 2021. The aim was twofold. First, the study aimed to extend earlier
findings on the link between parent and child fears of Covid-19 and the mediating role
of parental verbal information about Covid-19 to a Dutch sample. It is important to
replicate the studies by Radanovic et al. (2021) and Uy et al. (2022) in different countries
as fear of Covid is context-dependent and relates not only to governmental measures but
also to cultural differences (Lin et al., 2021). Furthermore, this study is the first to assess
parental verbal threat information about Covid-19 using both child and parent reports.
Previous studies reported the benefit of using multiple informants to assess parenting
behavior (Renk, 2005). Therefore, including child and parent reports on parental threat
communication can provide a more complete picture of whose perspective drives the
studied associations. We expected that parents’ fear of Covid-19 would be positively
related to their children’s fear of Covid-19 and that this link will be partly mediated by
parental verbal threat information.

Second, we explored whether the relationship between parental verbal threat
information and children’s fear of Covid-19 is stronger for behaviorally-inhibited children
and children of more anxious parents, compared to children lower in Bl and children
of parents with lower levels of trait anxiety. While earlier literature discussed the role
of child temperament (grounded in the susceptibility theory, Belsky & Pluess, 2009;
Ingram & Luxton, 2005; Nigg, 2006) and parental anxiety (Murray et al., 2009, Percy et
al., 2016) in the parent-child anxiety transmission, this study will be the first to consider
the potential moderating role of parental anxiety and child behavioral inhibition in the
context of fear of Covid-19.

Method
Participants

Participating families were recruited via social media platforms, and via printed flyers
and posters, which were distributed in the area of Leiden, The Hague, and Amsterdam.
Furthermore, we recruited at high schools in South Holland, by hanging posters,
and invitation emails to parents via their secretaries. Inclusion criteria included the
participant’s proficiency in Dutch or English, as the questionnaires were available in these
two languages. Children had to be between 8 and 18 years old and their parents 18 years
or older. We only included families in the sample if they currently lived in the Netherlands,

and at least one child and one parent filled in the outcome measure on fear of Covid-19.
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The Fear of Covid-19 questionnaire was filled in by 280 parents and 225 children.
Data from 25 children were excluded as they did not have the accompanying parent
data. The data of additional five children and accompanied parent data were deleted
because the children fell outside of the age range. Eighty-two of the parent responses
were deleted, as there were no linked child responses. The final sample consisted of
195 Dutch parent-child dyads. Demographic information about the final sample can be
found in Table 1.

Table 1. Sample Characteristics

Parents N 193 Children N 195
Age Mothers M (SD) 47.26 (5.86) Age M (SD) 14.23 (2.99)
Age Fathers M (SD) 49.58 (6.33) Girls N (%) 113 (58%)
Mothers N (%) 146 (76%) Birthplace Netherlands % 95.3
Education level % School

Primary professional 1.56 Primary School % 28.42

education

(Higher) Secondary 7.81 Secondary Education % 56.84

education

Secondary scientific 1.56 Other % 14.74

education

Secondary professional 18.75

education

Higher professional 36.98

education

Higher scientific education 33.33

Work %
Part-time 47.15
Full-time 40.41
Sick leave 2.07
No work 5.70
Other 4.15

Notes. N = sample size, M = Mean, SD = Standard deviation, % = percentage.

Procedure

Participants were introduced to the purposes of the study and gave their online informed
consent before filling in the questionnaires. The children had to fill in the questionnaires
independently from their parents. The questionnaires took approximately 20 minutes
to complete. Families who joined the study could take part in a raffle, in which one in
every fifty participating families would receive 50 euros. The study was approved by the
Leiden University Psychology Ethics Committee (#2020-05-15-NameAuthor-V1-2456).
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Materials

Fear of Covid-19. Fear of Covid-19 was measured with the Fear of Covid-19 questionnaire
(FCQ), whichis an adaptation of the Fear of Swine Flu Questionnaire (FSFQ; Remmerswaal
and Muris (2011)). The FSFQ consists of twelve items with a 4-point scale (1 = not true
to 4 = very true). We created the FCQ by replacing the term swine flu with Covid-19 and
adding two items. The two added items in the parent/child version are “Do you think
something bad will happen to your child/parents if they had Covid-19?” and “Would
you be scared if your child/parent has Covid-19?”. A higher mean item score represents
a higher level of fear of Covid-19. The reliability of the adapted questionnaire in the
current sample is .78 for the children and .85 for the parents.

Parental Communication of Threat Information. We assessed the quantity of parental
communication of threat about Covid-19 with an adapted version of the Source of
Information about the Swine Flu Scale (SISFS, Remmerswaal & Muris, 2011). The SISFS
assesses how children acquire information about the swine flu from various sources.
The original scale consists of ten items on a 4-point scale. For the present study, we
adapted these items by exchanging the term swine flu with Covid-19. Due to our focus on
parent communication, we used the four items relating to parent verbal communication
of threat. In these four items, parents are asked about the specific information they
share with their children regarding Covid-19, whereas children are asked about the
information they receive from their parents about the virus. A final mean item score of
the combined child and parent reports was computed. The higher the mean, the more
frequently the parent exchanged threat-related information about Covid-19 with their
child. The reliability of the adapted questionnaire in the current sample is .84 for the
combined variable.

Behavioral Inhibition. Child behavioral inhibition was measured with the Behavioral
Inhibition Scale (BIS) from Carver and White’s (1994) BIS/BAS scales. This subscale
consists of seven items (i.e., “I feel worried when | think | have done poorly at
something”), on a 4-point scale (1 = strongly disagree to 4 = strongly agree). The higher
the final mean score, the more behaviorally inhibited the child is. The reliability of the
guestionnaire in the current sample is .76.

Parental Anxiety. Parents reported their anxiety in the adult version of Screen for Child
Anxiety Related Disorders SCARED-A (Bogels & Van Melick, 2004). The SCARED-A consists
of 71 items on a 3-point Likert scale (0 = almost never to 2 = often). Higher scores on this
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scale indicate a higher level of parent anxiety. The reliability of the questionnaire in the

current sample is .93.

Statistical Analyses

First, the data was manually inspected to check for erroneous data. Parents that
were excluded based on missing child responses did not differ based on any of the
study variables (such as parent report of fear of Covid, frequency of verbal threat
information or family variables, such as parental gender or child gender), p > .13. Then
we checked means and standard deviations of all variables, outliers, and the normality
of distributions. To simultaneously test the associations between child fear of Covid-19,
parent fear of Covid-19, and parental verbal threat information, a structural equation
model was computed in R, using the lavaan package. To test whether the link between
parent fear of Covid-19 on child fear of Covid-19 was mediated by parental verbal
information, we assessed the parameter estimate of the indirect effect of parental verbal
information. Based on the findings regarding age in Uy and colleagues (2022) study, we
added child age as a covariate in all analyses. Additionally, we explored whether the link
between parental verbal threat information on child fear of Covid-19 was stronger for
children higher in Bl, and children with parents higher in anxiety symptoms. Predictors
were centered on the group mean, and two interaction variables between 1) parent
trait anxiety and parental threat communication and 2) child Bl with parental threat
communication were created. The model parameters were calculated with a Maximum
Likelihood estimation (Rosseel, 2012), and the hypotheses were tested bi-directionally,
reporting bootstrapped (1000 iterations) 95% confidence levels. Full Information
Maximum Likelihood was used to handle missing values.

Results
Preliminary Analyses

Three outlying scores (one on child fear of Covid-19 and two on parental anxiety) with z-
values larger than 3.29 or smaller than -3.29 were found. Analyses were done with and
without outliers. Results did not significantly differ at alpha level of .05. Therefore, the
outlying scores were retained in the final analyses (Tabachnick & Fidell, 2013). Means,
standard deviations and correlations between the study variables are presented in Table
2. The descriptives and correlations between the separate mother and father scores of

the study variables can be found in the supplementary Table S1.
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Table 2. Descriptives, reliabilities, and intercorrelations of study variables

N M SD 1 2 3 4 5
1. Parent Verbal Info 195 2.65 0.62 - A4x*x - GExEx 0] .13
2. Child Fear of Covid 195 2.15 0.45 - A3¥EX - _92%% - 16%*
3. Parent Fear of Covid 195 2.16 0.45 - .02 25%*
4. Child BI 192 2.26 0.61 - -.08
5. Parent Anxiety 171 0.32 0.21 -

Notes. N = sample size, M = Mean, SD = Standard deviation, * = p <.05, ** p < .01, *** = p <.001,
Bl = Behavioral Inhibition.

Main Analyses

In the first structural equation model the associations between child fear of Covid-19,
parent fear of Covid-19, and parental verbal threat information were simultaneously
tested (see Table 3, Figure 1). Parent fear of Covid-19 was positively associated with
child fear of Covid-19, § = .29, SE = .08, Cl [0.13, 0.46], p < .001. Furthermore, the
more scared parents were of Covid-19, the higher the frequency of verbal threat
information about Covid-19 towards their children, = .58, SE = .07, CI [0.46, 0.72], p
<.001. The covariate child age was not significant (f = .06, SE .02, CI [-0.03, 0.06], p =
.42). Additionally, parents’ communication of threatening information about Covid-19
to their child was positively related to child fear of Covid-19, f = .29, SE = .09, CI [0.13,
0.49], p < .001. Child age was not related to parents’ communication of threatening
information, f = -.07, SE .02, CI [-0.06, 0.01], p = .22. The indirect effect of parental
communication of verbal threat information about Covid-19 in the link between parent
fear of Covid-19 and child fear of Covid-19 was significant, § = .17, SE = .06, C/ [0.08,
0.31], p < .01. Given that parental verbal threat information was a combined variable
between parent and child reports on parental threat communication, we explored
whether these results differ depending on the reporter, by repeating the analyses with
parent report of parental verbal threat information, as well as child report of parental
threat information as parallel mediators in the same model (see additional analyses in
Supplementary Material, Figure S1). Findings from the parallel mediation indicate that
the link between parent and child fear of Covid-19 is partly explained by the children’s

but not parents’ reports of parental verbal threat information.
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Table 3. Mediation Analysis

95% Cl
Direct effect 6 SE z p Lower Upper
Parent Fear of Covid - Child Fear of Covid 0.29 0.08 3.59 <.001 0.13 .46

Indirect effect
Parent Fear Covid - Parent Verbal Info -  Child Fear Covid 0.17 0.06 3.06 <.01 0.08 0.31

Note. Delta method standard errors, bias-corrected percentile bootstrap confidence intervals.

Parental Verbal

Threat
a=0.58%** bh=0.20%**
Parent Fear of N Child Fear of
Covid-19 ¢ =0.29%** Covid-19
C'=0.17%%*

Figure 1. Path Model with parental verbal information as mediator between parents’ and
children’s fear of Covid-19.

Notes. c=direct effect, ¢’= indirect effect. Children’s age was used as covariate but is not depicted.
Statistics are standardized regression coefficients

Concerningthe moderating roles of parental anxiety and child behavioral inhibition,
the model revealed that the relationship between parental verbal threat information
and child fear of Covid-19 was not moderated by child temperament or parental anxiety
levels. In other words, we found no support to the idea that the association between
parental verbal threat information and child fear was not stronger for children with
higher levels of Bl (# = .00, SE = .07, C/ [-0.13, 0.13], p = .996), or children of parents
with higher levels of anxiety (f = .03, SE = .08, C/ [-0.13, 0.21], p =.71). Child age was
not significantly linked to child fear of Covid-19 in either moderation model (p’s > .26).
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Discussion

The present study investigated the link between parents and children’s fear of Covid-19,
and whether this link can be at least partially accounted for by parental verbal threat
information. Additionally, we explored whether the relationship between parental
verbal threat information and children’s fear of Covid-19 is stronger for children higher
in behavioral inhibition and children of parents with higher levels of trait anxiety. In line
with our hypotheses, parents who were more scared of Covid-19 have children who
were also more scared of Covid-19. Furthermore, parents who were more scared of
Covid-19 provided more frequent negative comments about the virus to their children.
Parental negative comments, in turn, were related to higher levels of Covid-19 fears
in their children. These findings are in line with earlier literature, which reported that
parents’ fear of a novel stimulus was related to higher levels of behavioral and verbal
fear expressions, which in turn related to their children’s increased fear of that novel
stimulus (Remmerswaal & Muris, 2011; Radanovi¢ et al., 2021; Muris et al., 2010; Uy
et al.,, 2022). Like Radanovi¢ and colleagues (2021), we also found parental verbal
information to partially mediate the link between parent and child fear of Covid-19.
Lastly, we did not find age to relate to child fear of Covid-19 in our models. This is in line
with earlier work, which also did not find age to be a confounding factor in the verbal
transmission pathway (Radanovic et al., 2021). However, they did find children’s age to
be linked to children’s fear of Covid in the parental modeling pathway as well as in the
non-family information pathway (Radanovi¢ et al., 2021). The influence of children’s
age might be stronger in the transmission of fears via other learning pathways than
parental verbal fear transmission. More research is needed to disentangle in which
developmental phase various fear transmission pathways relating to Covid-19 are
especially salient.

Interestingly, based on our exploratory analyses, our model combining child-
reported and parent-reported scores of parental verbal threat information was driven
by the child’s perspective on parental threat information. While the frequency of
parental information reported by children partially mediated the link between parent
and child fear of Covid-19 in the model, parent-reported scores of verbal threat
information did not, as it was not linked to child fear of Covid-19. This discrepancy
might be due to parents being less aware of their communications about Covid-19 to
their child, the child’s sensitivity to or inflated interpretation of parental verbal threat
information, especially when they are already scared of Covid-19. These findings
highlight the importance to consider possible reporter bias when investigating parent-

child communication or interactions using self-report.
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In our study, parental verbal information accounted for only 8% of the variance in
children’s fear of Covid-19, when taking into account parent’s fear of Covid-19 and child
age. Thus, other factors play an important role in children’s fear acquisition. One of these
factors concerns the non-verbal pathways to social learning. Parents’ fear of Covid-19 was
earlier found to be related to parental modeling of their fear of the virus and to children’s
fear of the virus (Radanovi¢ et al., 2021). However, parental fear modeling did not mediate
the relationship between parent and child fear of Covid-19, suggesting that nonverbal
parental transmission cannot by itself explain the family fears of Covid-19. Another factor
that may play a role in the overlap in parent and child fear of Covid-19 is their shared
environment. If parents and children watch the same news or talk to family friends who
voice or express their fears about the virus in front of both the parents and their children,
this might shape their fear acquisitions similarly. Radanovi¢ and colleagues (2021) found
that verbal information from other sources (such as teachers, peers, TV, or the Internet)
significantly contributed to children’s fear of the virus. However, they did not investigate
whether parents and children share the same information sources and their impact on
parent and child fears of the virus. Lastly, in exploratory analyses, we checked whether
children who had direct exposure to the virus were more scared of Covid-19. In line with
Uy et al (2022), we did not find child’s exposure to the virus to be linked to children’s fear
of Covid-19, which suggests that it is not likely a confounding factor in the parent-child
transmission of Covid-19 fears. Nevertheless, subsequent research should expand our
study by investigating the influence of other information sources or direct exposure to the
virus on child fear acquisition towards Covid-19.

We also assessed parental anxiety and child Bl as moderators in the link between
parental verbal threat information and child fear of Covid-19. No support was found for
the idea that the link between parental verbal threat information and children’s fear of
Covid-19 was stronger for children of parents with higher levels of anxiety. It is important to
note that in our community sample parents reported very few anxiety symptoms. The lack
of moderation might be explained by the little variance in parental anxiety. Future studies
could also investigate parental stress, which is more represented in community samples and
is a risk factor for anxiety development (Pégo et al., 2009). Compared to anxiety measures
which often focus on physical manifestations of anxiety (such as trouble breathing and
trembling), stress scales focus less on physical symptoms, and more on agitation and lower
frustration tolerance (see Lovibond and Lovibond, 1995). Parental stress has increased since
the onset of the Covid-19 pandemic (Lucassen et al., 2021). Similar to anxiety, parental
stress might diminish parents’ emotion regulation skills or make them express their fears

more intensely (Havighurst & Kehoe, 2017). Given that stress is increased during this
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stressful period, and might inhibit parents’ ability to regulate their own fears, highly stressed
parents might be expressing their Covid-19 fears more frequently or intensely compared
to less stressed parents. Hence, future studies could look into increased parental stress as
a possible moderator in the link between parental verbal threat information and child fear
of Covid-19. While parental anxiety was not associated with the amount of verbal threat
information provided to their children, it was linked to parental and child fear of the virus.
This might indicate that broader anxiety disposition in parents might not influence how they
react to this novel virus themselves but might still impact their own and their children’s
development of fear of the virus. Future research could investigate other mechanisms in
which parental anxiety might influence the development of child fear of Covid-19.

Lastly, we also did not find child temperament, specifically child behavioral
inhibition, to moderate the relationship between parental verbal information and child
fear of Covid-19. This contrasts the findings of previous studies that the relationship
between verbal threat information on child fear towards novel animals is stronger for
behaviorally inhibited children (Field, 2006; Field & Price-Evans, 2009). Note, however,
that the previous studies assessing this link have measured child fear towards novel
animals in a laboratory setting, being exposed to information of only the experimenter
or the parent, before their fears towards the novel animals were assessed. In contrast,
our study started after the Covid-19 outbreak had already been named a pandemic,
which means that we assessed children’s fear of Covid-19 after they had been informed
about this virus from various sources.

The current study is limited in that it remains unknown whether children’s first
‘encounter’ or information they received about the virus was from their parents, or
whether they have already formed (fear) beliefs about the virus beforehand. Since BI
relates to fear of novel stimuli, it is possible that behaviorally-inhibited children are not
more strongly affected by parental verbal information, because they have received less
threatening information from various other sources beforehand, and the virus was not a
novel stimulus anymore. Furthermore, the Bl scores in our sample were overall lower than
the averages reported in non-clinical samples of children (Broeren & Muris 2010). The
little variance in children’s behavioral inhibition may have also limited our ability to find a
moderating role of Bl in the link between parental verbal threat information on child fear
of Covid-19. Lastly, against expectations, there was a weak negative link between children’s
behavioral inhibition and their fear of Covid-19: Lower levels of behavioral inhibition were
related to stronger Covid-19 fears. One possible explanation is that children with lower
levels of behavioral inhibition may have exposed themselves more often to situations that

would potentially directly expose them to the virus, whereas children high in behavioral
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inhibition possibly stayed more at home, avoided the news, and exposed themselves less
to the virus or others expressing fears. This avoidant style may have helped the regulation
of fears in this context, and dampened the fear-inducing impact of parent verbal threat
information about the virus. Taken together, we found no direct support for the idea that
parental anxiety or child behavioral inhibition are risk factors in the link between parental
verbal threat information and children’s fear of Covid-19. Future research should continue
the quest to find out which children might be at increased risk to develop fear towards
Covid-19 after being exposed to parents’ comments.

Our study is the first to investigate Rachman’s verbal fear acquisition pathway in the
context of Covid-19 using a Dutch sample, while also assessing possible risk factors that
might strengthen children’s fear learning. Furthermore, in contrast to previous work, this
study assesses parental verbal threat information about Covid-19 with both child and parent
reports. Nevertheless, the following limitations should be taken into account. First, reported
associations are correlational, meaning we cannot infer causality in this cross-sectional
design. Second, the study was conducted over the span of a year, and the Covid-19 infection
rates and governmental measures to combat the infection rates differed during the various
stages of the pandemic. Future research that assesses Covid-19 fears at multiple time points
could assess fluctuations of parental and child fear of Covid-19 and the influence of parental
comments while taking the severity of the pandemic into account. Third, the current
parent sample consisted mainly of mothers (76%). A previous study found mothers to voice
more Covid-19 concerns and display more safety behaviors than fathers (Lauri Korajlija, &
Jokic-Begic, 2020). In our sample, mothers report more Covid-19 fears and more frequent
communication of their fears than fathers (see Supplementary Material, Table S1). Due to
the overrepresentation of mothers in our study, the generalizability of the results to fathers
is limited, and future research should expand our findings by incorporating both parents.
Lastly, this study should be interpreted in the context that at the point of data collection
Covid-19 fears were adaptive given the novelty of the virus, the absence of vaccines or
medication, and therefore possibly high severity of threat. Additionally, our sample contains
parents with overall low levels of anxiety. Hence, no conclusion can be drawn to the
transmission of maladaptive fears/clinical fears/Covid-19 anxiety. Despite these limitations,
the current study contributes to our knowledge of Rachman’s social fear learning model, by
highlighting the role of parental communication in children’s fear acquisition in a typically
developing sample of 8-to-18-year-olds and their parents during the Covid-19 pandemic.
While parental anxiety and child behavioral inhibition did not moderate the relationship
between parental verbal threat information and child fear of Covid-19, the link of parental

anxiety to child fear of Covid-19 warrants further investigation.
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“Covid-19 is dangerous”: The Role of Parental Verbal Threat Information on Children’s Fear of Covid-19

Supplementary Materials

Table S1. Descriptive information and correlations between mother and father variables

N r M SD 1 2 3 4 5 6
1. Mother Fear of Covid 143 .84 2.19 0.48 - .49*% p2*** 40 .23*%% .03
2. Father Fear of Covid 50 .74 2.10 0.37 - 44%  53*¥** 10 .24
3. Mother Verbal Info 140 .81 2.69 0.70 - SE 13 -17
4. Father Verbal Info 50 .81 260 0.74 - 24 -.16
5. Mother Anxiety 142 94 0.34 0.22 - .08
6. Father Anxiety 50 .94 0.25 0.20 -

Notes. N = sample size, r = reliability, M = Mean, SD = standard deviation, * =p < .05, ** = p < .01,
*k%= < 001.

Parent-
reported
Verbal

Information

al =0.62 *** bl =-0.04

0.44%%+

el’=-0.02
Parent Fear B e Child Fear
of Covid-19 ¢=035 of Covid-19

c2’=0.14%**

a2 =042 *** b2=10.33%+*

Child-
reported
Verbal
Information

Figure S1. Path Model with parent and child-reported parental verbal information as parallel
mediators between parents’ and children’s fear of Covid-19.

Notes. ¢ = direct effect, c1’ = indirect effect of parent-reported verbal information, c2’ = indirect
effect of child-reported verbal information. Children’s age was included as covariate but is not
depicted. Statistics are standardized regression coefficients.
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Chapter 6

General Discussion

This dissertation aimed to investigate the parent-to-child transmission of fear via two
social fear-learning pathways, namely (1) Vicarious Learning and (2) Instructional
Learning. Furthermore, it includes the exploration of child temperament and parental
(trait) anxiety as potential characteristics that might strengthen child fear learning via
these pathways. In this final chapter, | summarize and discuss the main findings, address
limitations, as well as directions for future research and clinical implications.

Summary of Main Findings

In infancy, parent-child communication largely depends on non-verbal cues, such as facial
expressions, gestures, and body language (Feinman et al., 1992). Following the development
of language abilities, social fear learning via verbal threat information becomes the most
salient fear-learning pathway (Rachman, 1977). In Chapter 2, we examined parent-to-
offspring fear transmission via vicarious learning in infancy with a systematic review and
meta-analysis. The effect of modeling parents’ fearful reactions on infants’ acquisition of
fear and avoidance of novel stimuli was small to medium in size (Hedges’ g = .44). The
findings show a strengthened avoidance (not fear) acquisition for children higher in BI.
This strengthened avoidance acquisition was only found when including both experimental
and correlational studies, but was less strong and no longer significant when exclusively
including experimental studies. We did not find support for the idea that infants of anxious
parents show stronger fear acquisition via modeling. Overall, these findings suggest that a
single exposure to parents’ fearful reactions can induce a fear and avoidance response in
infants. Fear and avoidance acquisition via manipulated parental fearful expressions is not
stronger for infants of anxious parents or behaviorally inhibited infants.

In Chapter 3, we examined parent-to-offspring fear transmission via instructional
learning in childhood and adolescence. We found that the effect of parental verbal
threat information on children’s acquisition of fear of novel stimuli was large (Hedges’
g= 1.26) — even after a single exposure. Children’s and parents’ anxiety dispositions, as
well as child age, did not significantly strengthen the environmental acquisition of fears
via parental verbal threat information.

Little research exists on fear transmission regarding social stimuli, even though
social fears are highly prevalent and debilitating (Beesdo et al., 2009). We therefore
extended the previous literature by examining parent-child fear transmission of
social stimuli in Chapter 4. Within this experimental study, we assessed parent-child
transmission of fear via the instructional learning pathway. This study revealed a
significant effect of parental verbal threat information about strangers on a child’s fear of
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strangers during a social interaction task. Thus, after a single exposure to parental verbal
threat (vs. safety) information children reported higher fears regarding that stranger,
compared to the stranger paired with safety information. However, children did not
display increased fearful behaviors, heart rate, or attentional bias towards the stranger
paired with threat-related information. We didn’t find any evidence that children of
parents with higher social anxiety levels or children with fearful temperaments were
more strongly impacted by parental verbal threat information.

Chapter 5 entails the investigation of the instructional learning pathway in the
context of the COVID-19 pandemic. The COVID-19 virus presented a real-life threatening
‘novel stimulus’, which was also novel to the parents. Within the cross-sectional study,
we found that children of parents with stronger COVID-19 fears also reported stronger
COVID-19 fears themselves. Moreover, parents who were more fearful of COVID-19
provided more threat-related information about the virus to their children. More
parental threat information, in turn, was related to a stronger fear of COVID-19 in their
children and partly explained the link between parent and child fear of the virus. The
association between parental threat information and child fear did not seem to differ as
a function of child temperament or parental anxiety.

Parent to offspring fear transmission via social fear learning pathways

This thesis demonstrates parent-offspring transmission of fear towards novel stimuli via
two social learning pathways - vicarious learning and instructional learning. Chapters
2, 3, 4, and 5 consistently show that parental nonverbal and verbal expressions about
novel stimuli were related to how much children showed fear and avoidance of these
stimuli. A comparison of effect sizes in Chapters 2 and 3 suggests that the impact of
parental verbal fear expressions about novel stimuli appears to be larger on children’s
fear of these stimuli, compared to the impact of parental nonverbal expressions.
The stronger effect size for our meta-analytic findings on social fear learning via the
instructional pathway compared to fear learning via the vicarious learning pathway
might be due to verbal expressions of anxiety being less ambiguous than nonverbal
expressions of fear and anxiety (i.e., gazing away). Hence, parental verbal statements
might be more direct and impactful on children’s reactions than nonverbal expressions.
Importantly, the studies included in the meta-analyses (Chapters 2 and 3) on parent-
offspring fear transmission varied in how they assessed social fear learning pathways
as well as child fear reactions. These methodological choices are relevant to consider
when interpreting the study findings. Below, we discuss the findings of Chapters 2 to 5

in the light of three methodological strategies:
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1. The examination of multiple child fear indices.

The reviews of the literature on parent-offspring fear transmission via social fear learning
pathways in Chapters 2 and 3 highlight that studies differ in how they assess child fear.
Multiple studies focusing on social fear learning pathways in infancy investigated child
fear through one behavioral index of fear, such as observed expressed fear or observed
avoidance (see Chapter 2). Since infants cannot verbally report their fears, using a
singular fear index increases the likelihood that an infant’s reaction is misinterpreted
as fearful (LoBue & Adolph, 2019). To decrease the chance of misattribution, measuring
fear in infants should contain multiple complementary methods, such as multiple
behavioral (infant distress and avoidance) and physiological indices of fear (LoBue &
Adolph, 2019). Furthermore, studies that examined the instructional learning pathway
during childhood predominantly assessed children’s self-reported fear (see Chapter 3).
Since fear indices are often unrelated (Bradley & Lang, 2000), if children report more
fear of a novel stimulus, it does not necessarily mean that children also behave more
fearfully. Hence, studies focusing on singular indices of fear may not capture the entirety
of infant or child fear reactions.

Following this rationale, in Chapter 4, we measured multiple child indices of fear
with cognitive, behavioral, and physiological indices. Chapter 4 describes one of the first
multi-method investigations of the transmission of social fears from parents to children
in the literature. The findings suggest that after a single exposure to parental verbal
threat (vs. safety) information children reported higher fears regarding that stranger
compared to the stranger paired with safety information. However, children did not
display increased fearful behaviors, heart rate, or attentional bias towards the stranger
paired with threat-related information. This corroborates earlier findings that fear
indices do not necessarily occur together and emphasizes that we should not generalize
our findings from one child’s fear index to other fear indices. Taken together, the
chapters of the dissertation highlight the value of assessing multiple child fear indices to
gain a well-rounded understanding of these pathways. Alternatively, studies that focus
on one fear index can benefit from critically assessing which aspect of fear researchers
intend to measure and be cautious not to generalize across other fear indices.

2. The use of different study designs to investigate social fear learning pathways

Studies on parent-offspring transmission of fear via social fear learning pathways
differed in their study design (Chapters 2 and 3). Multiple studies investigated child fear
acquisition through experimental studies, whereas other studies that focused on these

pathways by assessing the association between parental anxious expressions towards
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novel stimuli and child fear of these stimuli in daily life utilized correlational designs.
Chapters 2 and 3 demonstrate that the effects of parental anxious expressions on child
fear found in studies can differ depending on the study design. Specifically, the effect size
regarding the impact of parental expressions on offspring fear in the experimental studies
was larger than the effect size assessing the association between parental expressions
and offspring fear in the correlational studies. The larger effect size in experimental
studies might be explained by the increased control in the lab setting by reducing the
influence of confounding variables. However, children’s experience with the novel
stimuli presented in the lab might not generalize well to their experience outside the
lab. In experimental studies, parents are trained to show specific verbal and nonverbal
anxious reactions to a novel stimulus, which might not represent how parents display
fear in front of their children in daily life. Taken together, while conducting experimental
studies allows for stronger conclusions regarding the causal effect of parental anxiety
expressions (Kazdin, 2021), it may limit the generalizability of the findings to parents’
and children’s experiences in daily life. The challenge for future research is to assess
social fear learning in more ecologically valid contexts while retaining as much control
over confounding factors as possible. Future studies could assess parent-offspring fear
transmission by observing parent-child dyads in ‘standardized’ novel situations that
families encounter in real life, such as a child’s first visit to the dentist.

3. The use of varying stimuli to investigate social fear learning pathways

Previous studies on parent-offspring transmission of fear via social fear learning
pathways differed in the stimuli they used. Research has most often examined fear
transmission relating to non-social stimuli (such as novel objects or animals) (see
Chapters 2 and 3). While studying the acquisition of fear towards such objects can give
relevant insight into the general processes underlying fear learning, understanding the
acquisition of, for example, social anxiety may require studying fear acquisition in social
contexts or towards social stimuli. Given the limited number of studies focusing on
social fear learning regarding social stimuli, in the STARS study (Chapter 4), we assessed
fear transmission regarding social stimuli that children actually encountered. Contrary
to other studies (for review, see Muris & Field, 2010), parental anxious expressions
did not increase children’s fearful behaviors, heart rate, or attentional bias. Therefore,
children’s fear acquisition via fear learning pathways might differ depending on which
stimuli are utilized in the study. More research is needed to investigate the parent-
child transmission of fears to social stimuli to elucidate pathways relevant to social fear

acquisition.
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The role of child and parent anxiety dispositions in the social fear learning pathways

This thesis additionally sheds light on the role of child temperament and parental
(trait) anxiety as potential characteristics that strengthen child fear learning via these

pathways (Chapters 2 to 5).

The role of child temperament in social fear learning pathways

Across Chapters 3 to 5, we did not find support for a moderating role of child temperament
in child fear acquisition after a single exposure to parental verbal threat information.
However, the impact of child temperament on social fear learning might be dependent
on the fear learning pathway and age of the child. In Chapter 2, which focused on parent-
offspring fear transmission via modeling in early life, we did find child temperament to
play a role. Possibly, children with fearful temperaments are more susceptible to parental
anxiety expressions in infancy than in childhood. A possible explanation is that in early
life, infants’ reactive tendencies steer their behavior, and they rely predominantly on
their parents to help them regulate (Pérez-Edgar & Hastings, 2018; Perez-Edgar, 2019).
Nevertheless, the strength of the effect of temperament on this social fear learning
pathway in infancy was rather small. Moreover, rather than making children more
susceptible to parental anxiety expressions, children with a fearful temperament might
show heightened fearful responses to novel stimuli independent of parental expressions.

In summary, temperament is a characteristic to consider when investigating child

acquisition of fear via social fear learning pathways in infancy.

The role of parental anxiety in social fear learning pathways

Across all chapters of the dissertation, we found that parental anxiety does not strengthen
children’s fear acquisition of novel stimuli via social fear learning pathways. Specifically,
we did not find support for the idea that children of parents with higher anxiety levels
become more fearful after a single exposure to parental fearful expressions. In both
Chapters 2 and 3, we could not assess the moderating role of parental anxiety disorders or
parental trait anxiety levels in parent-child fear transmission by means of a meta-analysis,
due to the limited number of studies investigating this moderating role. In Chapter 2, in
which we also systematically reviewed the moderating role of parental anxiety, we did not
find support for stronger fear or avoidance acquisition in the infants of anxious parents
immediately after being exposed to parents’ anxious expressions. However, these parental
expressions predicted children’s avoidance of that stimulus at a later time point. Rather
than the intensity or strength of social fear learning being different in families with anxious
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parents, it could be that the repeated transfer of threat information via this pathway in
these families contributes to the familial transmission of anxiety. Hence, parental (trait)
anxiety is not a risk factor for enhanced social fear learning, but maybe (over time) it
strengthens children’s tendency to avoid novel social stimuli or situations in general. More
research is needed to investigate through which mechanisms parental trait anxiety might

contribute to parent-offspring fear transmission.

Limitations and Future Research

We outline several methodological limitations of this dissertation as well as address
topics for future research, which could deepen our understanding of these learning
pathways.

Single exposure

Across the chapters of this dissertation, we focused on the impact of a single exposure
to parental expressions of anxiety on children’s fear response. In real life, where
learning experiences spread over a longer period of time, children rarely get exposed
to parental expressions just once. To elucidate familial transmission of anxiety disorders
and potential environmental pathways, it is also important to investigate children’s
repeated exposure to parental anxiety expressions. Moreover, it would be interesting
to investigate whether repeated exposure shifts the impact of parental anxiety
expressions from more subjective indices (i.e., self-report) onto other fear indices over
time. Specifically, it remains to be investigated whether a child displays fearful behavior
or has an increased physiological response to the novel stimulus if a parent repeats
their comments or behavior in the following encounter(s) with that stimulus. Hence,
experimental studies that include multiple exposures to parental threat information
or longitudinal studies are warranted to assess the impact of repeated exposure to
parental anxiety expressions on children’s fear acquisition. While we did not find a role
of parental anxiety and mixed findings for the role of child temperament in social fear
learning after a single exposure to parental anxiety expressions, this does not preclude
a potential role in this process after repeated exposure.

Single pathways

In the individual chapters of the dissertation, we zoomed in on separate fear learning
pathways (i.e., vicarious learning or instructional learning). Nevertheless, in daily life,

different fear-learning pathways might not occur in isolation and might also interact with
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each other (Muris & Field, 2010). For example, the social fear learning pathways might
also interact with children’s own later experiences (i.e., an aversive encounter) with
the novel stimulus. Previous studies have demonstrated that verbal threat information
can facilitate associations formed in subsequent conditioning (Askew et al., 2008; Field
& Storksen-Coulson, 2007). However, this has not been investigated with parent-child
dyads. More research is needed that disentangles the potential interactions between
social fear learning pathways within a family context. Lastly, since we did not find a
role of child temperament in the instructional learning pathway but a potential role in
vicarious learning, this might also suggest that child characteristics could play a different

role depending on the (interaction of) social fear pathway(s).

Single information source

While children can be exposed to one parent’s reaction in the lab, in real life they might
get exposed to conflicting emotional reactions from two parents/caregivers, successively
or simultaneously. These conflicting reactions may alter the child’s response to the novel
stimuli (Krause & Askew, 2022). To come back to the anecdote of Chapter 1: Over time,
Carolien got exposed to a multitude of confident and positive reactions to roller coasters
(for example, from her sister) and eventually did go on a roller coaster ride. Carolien’s initial
avoidance completely disappeared and she has since enjoyed rollercoasters as much as her
sister. Previous research suggests that confident or positive expressions regarding a novel
stimulus before or after being exposed to anxious expressions can potentially reduce or
reverse the effects of the anxious expressions (Krause & Askew, 2022). However, in most
studies investigating the effect of conflicting information on child fear, the same person
(mainly the experimenter) provides the conflicting information rather than the parents.
Nevertheless, there is evidence from one experimental study that toddlers’ fear acquisition
(from experimenters’ fear expressions) is reduced if they were first exposed to maternal
positive reactions (Egliston & Rapee, 2007). Hence, future observational studies could assess
the impact of two parents/caregivers displaying conflicting expressions while facing a novel
situation on the child’s reaction toward this situation. Furthermore, if the parental conflicting
expressions do not occur simultaneously but subsequently, it could be investigated whether
the order of expressions (i.e., first fearful and then confident) matters.

Clinical Implications
While fear acquisition via both social fear-learning pathways can be seen as an adaptive
response to potentially threatening stimuli, it could be that in at-risk families, exposure

to parental anxiety expressions occurs more frequently. To prevent child anxiety
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development via this route, prevention strategies could incorporate psychoeducation or
training on reducing the amount of repeated exposure to parental anxiety expressions.
Given that the effect of parental fearful reactions to novel stimuli on infant avoidance
was stronger for infants with more fearful temperaments—psychoeducation might be
valuable for their parents in particular.

Since parental verbal and nonverbal anxiety expressions can lead to fear acquisition
towards novel stimuli in children, watching or listening to parents’ positive or confident
reactions may reduce or prevent fear acquisition. A recent systematic review suggests
that children’s positive modeling (of parents, experimenters, and peers) can reduce or
prevent fear acquisition of novel stimuli (Krause & Askew, 2022). Given the large effects
found in the verbal threat information pathway (Chapter 3), prevention efforts should
prioritize targeting the verbal communication of the parent.

But is it as simple as parents saying encouraging words to their children in novel
situations? Previous studies have investigated the role of parental support or involvement
in the effectiveness of psychotherapy interventions for children’s anxiety disorders
(In-Albon & Schneider, 2007; Simon et al., 2011). Overall the findings suggest that the
involvement of parents does not impact the effectiveness of the interventions, but rather
that the effectiveness of child-only interventions is comparable to the effectiveness of
family interventions including parents (In-Albon & Schneider, 2007). Nevertheless, there is
also evidence that treatments targeting child anxiety that only include parents during the
sessions (and not their children) can be as efficacious in treating childhood anxiety disorders
as child-focused interventions (Lebowitz et al., 2020). Those parent-based treatments
focus on increased parental support for anxious children (i.e., by expressing confidence
in children’s ability to cope with anxiety-provoking situations) as well as decreasing their
accommodating behaviors to alleviate child anxiety (Lebowitz et al., 2020). To gain a better
understanding of what kind of supportive statements or behaviors from parents can reduce
child fear acquisition (and could potentially be implemented in interventions), future
qualitative studies could assess children’s perspective of what has helped them in the past
to face their fears and which statements from their parents they found encouraging. Hence,
future research could dive into children’s perspectives of what makes them brave in ‘scary’
situations and how that could be applied to other novel situations.

Conclusion

Taken together, the studies in this dissertation show that parents’ anxious expressions
can contribute to child fear acquisition toward novel stimuli. It seems that this pathway

operates similarly for children of parents with different levels of anxiety. Infants with
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a fearful temperament might be more fearful of novel stimuli after witnessing their
parents’ anxious reactions to them. Last but not least, this dissertation can be seen as a

reminder of how powerful our verbal and nonverbal communication can be.

In the face of novelty, lead by example.
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Led by Example: Overdracht van angst van ouders op kinderen via sociale
angstleerwegen

Dagelijks worden kinderen blootgesteld aan nieuwe situaties, objecten of mensen.
Nieuwe situaties zijn verrijkend voor de cognitieve, sociale en emotionele ontwikkeling
van kinderen, maar kunnen ook gevaarlijk zijn en angst oproepen. Een manier om te
bepalen of een situatie of stimulus veilig of bedreigend is, en om daarmee potentieel
gevaar te vermijden, is door te leren van de reacties van ouders. Dit proces staat bekend
als sociaal angstleren (‘social fear learning’). Sociaal angstleren werkt via twee routes:
leren via het observeren van ouders (de zogenaamde ‘modelleren’ route) en leren via
verbale informatie van ouders (de zogenaamde ‘instructieve’ route). ‘Modelleren’ van
non-verbale angstreacties (of voorbeeldgedrag) is met name relevant in de vroege
kindertijd, omdat de communicatie tussen ouder en baby dan vooral is gebaseerd
op gezichtsuitdrukkingen, gebaren en lichaamstaal. Naarmate kinderen ouder en
taalvaardiger worden, spelen verbale boodschappen van ouders een grotere rol bij het
leren over nieuwe situaties. Vervolgens kunnen kinderen angsten ontwikkelen op basis
van de verbale informatie die ouders delen. Uit onderzoek blijkt dat zowel non-verbale
als verbale angstreacties van ouders op nieuwe stimuli of situaties van invloed zijn op
hoe kinderen reageren op deze stimuli. Meer inzicht in deze twee routes kan ons helpen
de overdracht van angststoornissen van ouders naar kinderen binnen gezinnen beter
te begrijpen. Het doel van dit proefschrift was om de overdracht van angst van ouder
naar kind te onderzoeken via twee sociale angstleerwegen: (1) Leren via non-verbale
informatie (‘modelleren’ route) en (2) Leren via verbale informatie (‘instructieve’ route).
Een tweede doel was om te onderzoeken in hoeverre andere relevante factoren, zoals
het temperament van het kind en angststoornissen (of angstklachten) van de ouder het
sociaal angstleren bij kinderen via deze routes zouden kunnen versterken.

Resultaten

In het tweede hoofdstuk van dit proefschrift werd de overdracht van angst van ouder
op kind via ‘modelleren’ in de kindertijd (O tot 30 maanden) onderzocht aan de hand
van een systematisch literatuuroverzicht en meta-analyse. Het modelleren van angstige
reacties op nieuwe stimuli had een klein tot gemiddeld effect op de mate van angst
van kinderen en de vermijding van nieuwe stimuli. De resultaten lieten daarnaast zien
dat kinderen met een angstig temperament (‘behavioural inhibition’) vaker nieuwe
situaties of stimuli vermijden. Dit effect was echter alleen significant wanneer zowel
experimenteel als correlationeel onderzoek werd meegenomen, en niet wanneer

uitsluitend experimenteel onderzoek werd geanalyseerd.
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In het derde hoofdstuk is de overdracht van angst van ouder op kind via de
‘instructieve’ route in de kinderjaren en adolescentie (2,5 tot 18 jaar) onderzocht aan
de hand van systematisch literatuuroverzicht en meta-analyse. Hieruit bleek dat verbale
negatieve boodschappen van ouders een groot effect had op hoe angstig kinderen
reageren op nieuwe stimuli, zelfs al na een enkele blootstelling. Deze overdracht werd
overigens niet beinvioed door de leeftijd van het kind of het temperament van de ouder
of het kind.

Eerder onderzoek heeft zich voornamelijk gericht op angstleren met betrekking
tot objecten en veel minder tot sociale stimuli. Gezien de hoge prevalentie en de impact
van sociale angsten werd in hoofdstuk vier bestaand onderzoek uitgebreid met een
studie naar de overdracht van angst voor sociale stimuli (d.w.z. onbekend personen)
tussen ouders en adolescenten. In deze experimentele studie werd angstoverdracht via
deinstructieve route onderzocht. Uit de resultaten bleek dat wat ouders over onbekende
personen zeiden, de zelfgerapporteerde angst van het kind voor die persoon tijdens een
sociale interactietaak beinvloedde. Kinderen vertoonden echter geen verhoogd angstig
gedrag, geen versnelde hartslag, en geen aandachtsbias (‘attention bias’) ten opzichte
van de onbekende persoon die werd gekoppeld aan de negatieve informatie van hun
ouders (in vergelijking met de persoon over wie ouders iets positiefs zeiden). Kinderen
van ouders met hogere sociale angstklachten of kinderen met een angstig temperament
werden niet sterker beinvloed door negatieve verbale informatie van de ouder.

In hetvijfde hoofdstukis hetaanlerenvanangstviadeinstructieve route onderzocht
in de context van de COVID-19-pandemie. Het COVID-19 virus vertegenwoordigde een
nieuwe bedreiging in het echte leven, voor zowel ouder als kind. In deze correlationele
studie vonden we dat kinderen van ouders met meer angst rondom COVID-19 ook
zelf sterkere COVID-19 angsten rapporteerden. Ouders met meer COVID-19 angsten
deelden meer bedreigende of angstinducerende informatie over het virus. Het geven
van deze informatie hing samen met meer COVID-19 angst onder hun kinderen, wat
deels het verband tussen COVID-19 angst van ouders en hun kinderen verklaarde.

Dit proefschrift toont aan hoe angst met betrekking tot nieuwe stimuli kan worden
overgedragen van ouder op kind via twee sociale leerroutes — via voorbeeldgedrag
(‘modelleren’ route) en verbale informatie (‘instructieve’ route). Hoofdstukken 2, 3, 4
en 5 tonen consistent aan dat de mate waarin kinderen angst en vermijding van deze
stimuli vertoonden samenhangt met de non-verbale en verbale uitingen van ouders
over nieuwe stimuli. De studies in de meta-analyses (hoofdstukken 2 en 3) verschilden
in hoe zij sociale angstleerwegen en angstreacties bij kinderen hebben gemeten. Deze

methodologische keuzes zijn belangrijk om in acht te nemen bij het interpreteren
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van de resultaten. De effecten werden bijvoorbeeld vaak gevonden wanneer de
angst van kinderen werd gemeten met zelfrapportages, maar minder met andere
meetinstrumenten.

Kind Temperament en Ouderlijke Angst Symptomen als Risicofactoren

In dit proefschrift is ook onderzocht in hoeverre andere relevante factoren de overdracht
van angst van ouders op kinderen versterken, zoals het temperament van het kind en
ouderlijke angstklachten of stoornissen. De rol van het temperament van het kind in de
angstoverdracht van ouder naar kind lijkt afhankelijk te zijn van de manier waarop de
angst werd overgedragen en de leeftijd van het kind. We hebben geen bewijs gevonden
dat het temperament van het kind in de kindertijd een rol speelt in de angstoverdracht
van ouder naar kind via verbale boodschappen (hoofdstuk 3). Hoofdstuk 2 toont echter
aandatbaby’s meteen angstiger temperamentin de vroege kindertijd (in vergelijking met
baby’s met een minder angstig temperament) meer angst kunnen vertonen in nieuwe
situaties na blootstelling aan angstige reacties (voorbeeldgedrag) van hun ouder. Dit
effect van temperament op sociaal angstleren in de vroege kindertijd was echter klein.
In plaats van dat kinderen gevoeliger worden voor angstige verbale boodschappen,
kunnen kinderen met een angstig temperament mogelijk sterkere angstreacties
vertonen op nieuwe situaties, ongeacht hoe angstig ouders op die situaties reageren.
Samenvattend, alleen in de vroege kindertijd is temperament mogelijk een belangrijk
kenmerk bij de overdracht van angst van ouder naar kind via sociale angstleerwegen.
Samenvattend blijkt dat kinderen van zeer angstige ouders na een eenmalige
blootstelling aan angstig gedrag of angstige uitspraken van hun ouders niet angstiger
worden dan kinderen van minder angstige ouders (hoofdstukken 2 en 3). In sommige
gevallen (hoofdstuk 2) kon de invloed van angststoornissen of symptomen van ouders
niet goed worden onderzocht door het beperkte aantal studies hierover. In de vroege
kindertijd voorspelden angstige reacties van ouders niet meteen een sterke angst of
vermijding bij baby’s. Maar later leidde dit wel tot meer vermijding van de stimulus
door de kinderen. In gezinnen met angstige ouders is sociaal angstleren niet per se
sterker, maar herhaalde overdracht van dreigingsinformatie op den duur kan bijdragen
aan de overdracht van angst binnen families. Hoewel angstklachten van ouders
mogelijk geen directe risicofactor zijn voor verhoogd sociaal angstleren, kunnen ze er op
de lange termijn wel voor zorgen dat kinderen meer geneigd zijn om onbekende sociale
situaties of prikkels te vermijden. Toekomstig onderzoek is nodig om beter te begrijpen
via welke mechanismen de angststoornissen en angstklachten van ouders bijdragen aan

de angstoverdracht van ouder naar kind.
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Klinische implicaties en Conclusie

Samenvattend blijkt uit de studies in dit proefschrift dat angstige reacties van ouders
bijdragen aan het leren van angst voor nieuwe stimuli of situaties bij kinderen. Het
aanleren van angst via ouders kan adaptief zijn in bedreigende situaties. Het kan
echter maladaptief zijn als kinderen van hun ouders leren om bang te zijn voor een
nieuwe stimulus die geen bedreiging vormt. Het vertonen van angstige reacties of het
verbaal uiten van angst richting niet-bedreigende nieuwe stimuli kan vaker voorkomen
in gezinnen waar ouders angststoornissen of angstklachten hebben. Het mechanisme
waarmee ouders hun angsten overdragen werken op dezelfde manier voor kinderen van
ouders met meer of minder angstklachten en voor kinderen met een meer of minder
angstig temperament. Alleen baby’s met een angstig temperament lijken angstiger te
worden voor nieuwe stimuli na het zien van de angstige reacties van hun ouders in
vergelijking tot baby’s met een niet angstig temperament.

Preventieve strategieén, zoals oudertrainingen of voorlichting, kunnen voorkomen
dat kinderen van angstige ouders zelf ernstige angsten ontwikkelen. Deze trainingen
zouden zich kunnen richten op het verminderen van angstige reacties van ouders. Dit
kan vooral nuttig zijn voor ouders van baby’s die van nature een angstiger temperament
hebben, aangezien deze baby’s waarschijnlijk gevoeliger zijn voor angstige reacties
van ouders. Bij oudere kinderen speelt angstoverdracht via zowel verbale als non-
verbale reacties van ouders een belangrijke rol. Ouders kunnen angst bij hun kinderen
verminderen door in onzekere situaties zelfverzekerd en positief te reageren. Recent
onderzoek heeft aangetoond dat positieve voorbeelden van ouders, maar ook van
onderzoekers of andere kinderen de angst van kinderen voor nieuwe situaties kunnen
verminderen. Om beter te begrijpen welke steunende uitspraken of gedragingen van
ouders kunnen helpen om angst bij kinderen te verminderen (en mogelijk in interventies
kunnen worden gebruikt), kunnen toekomstige kwalitatieve studies kinderen vragen wat
hen in het verleden heeft geholpen om hun angsten te overwinnen en welke uitspraken

van hun ouders zij bemoedigend vonden.
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English Summary
Transmission of Fear from Parents to Children via Social Fear Learning Pathways

Children are exposed to new situations, objects, and people on a daily basis. One way
for children to determine whether a situation or novel stimulus is safe or threatening
and to avoid potential danger is by learning from their parent’s reactions. This process,
where children learn to be fearful of a novel stimulus from their parents’ responses,
is known as social fear learning. Social fear learning can occur via two pathways: by
observing parents’ behavior (also known as the modeling pathway or vicarious learning)
and through verbal threat information from parents (also known as the instructional
pathway). In infancy, modeling is particularly relevant because communication primarily
occurs through facial expressions, gestures, and body language. As children develop
more language skills, they become more receptive to verbal cues from parents, which
can lead to the development of fear based on the verbal information provided by
parents. Research shows that both non-verbal and verbal fear expressions from parents
can influence how children respond to new stimuli. However, many aspects of when
and how parents can pass on their fears during parent-child interactions remain to be
elucidated.

The goal of this dissertation was to investigate the transmission of fear from parent
to child via two social fear-learning pathways: (1) modeling and (2) the instructional
pathway. Additionally, it explores how other factors, such as the child’s temperament
and parental anxiety, might strengthen fear transmission through these social learning

pathways.

Results

In Chapter 2, the transmission of fear via modeling in infancy (0 to 30 months) was
examined using a systematic literature review and meta-analysis. Parents displaying
fearful responses to new stimuli had a small to moderate effect on children’s fear and
avoidance of these new stimuli. Children with a fearful temperament were more likely
to avoid new stimuli, although this effect was only significant when findings from both
experimental and correlational studies were included.

Chapter 3 explored the transmission of fear via the instructional pathway in
childhood and adolescence (2.5 to 18 years) via a systematic literature review and
meta-analysis. Results suggest that verbal threat information from parents significantly
affected children’s fear acquisition of new stimuli, even after a single exposure. However,
the anxiety dispositions of both parents and children, as well as the child’s age, did not

strengthen the acquisition of fear through parental verbal threat information.
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Chapter 4 expanded on existing research by examining the fear transmission from
parents to adolescents regarding social stimuli (e.g., an unknown person), during an
interaction task. This experimental study focused on the instructional pathway and
found that verbal information from parents about strangers influenced children’s
reported fear and perception of these strangers. However, children did not display
increased fearful behavior, heart rate, or attention bias toward the stranger that was
coupled with negative (vs positive) information from their parents. Children of parents
with higher social anxiety or children with more fearful temperaments were not more
influenced by parental negative verbal information than children of less anxious parents
or children with less fearful temperaments.

Chapter 5 investigated the transmission of fear through the instructional route
in the context of the COVID-19 pandemic. The COVID-19 virus represented a real-life
threat, for children as well as their parents. In this correlational study, it was found
that children of parents who were more scared of COVID-19 also reported stronger
COVID-19-related fears themselves. Parents with more COVID-19-related fears shared
more threatening or fear-inducing information about the virus. This information was
associated with more COVID-19-related fear in their children, which partially explained
the link between parents’ and children’s fear of COVID-19.

This dissertation demonstrates how fear related to new stimuli can be
transmitted from parent to child via two social learning pathways—through modeling
and instructional learning. Chapters 2, 3, 4, and 5 consistently show that the degree
to which children exhibited fear and avoidance of these stimuli was related to both
non-verbal and verbal expressions of fear from parents. The methods used to measure
social fear learning and children’s fear reactions in the meta-analyses (Chapters 2 and 3)
varied, and these methodological choices are important to consider when interpreting
the results. For example, effects were often found when studies assessed children’s fear
using self-report measures.

Child Temperament and Parental Fear Symptoms as Risk Factors

This dissertation also sheds light on the role of child temperament and parental anxiety
as potential risk factors that could strengthen children’s fear acquisition through these
pathways. Across several chapters, no evidence was found for a moderating role of the
child’s temperament in fear acquisition following a single exposure to parental verbal
threatinformation. The influence of the child’s temperament on social fear learning might
depend on the social fear learning pathway (e.g., modeling vs. verbal information) and

the child’s age. While we found no support for a role of temperament during childhood,
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during infancy, children with fearful temperaments may be more sensitive to parental
fear expressions than children without fearful temperaments. However, this effect was
small. Rather than making children more susceptible to parental anxiety expressions,
children with a fearful temperament might show heightened fearful responses to
novel stimuli independent of parental expressions. In summary, temperament is a
characteristic to consider when investigating child acquisition of fear via social fear
learning pathways in infancy.

Moreover, we did not find support for the idea that children of parents with
higher anxiety levels become more fearful after a single exposure to parental fearful
expressions, than children of less anxious parents. In some cases (see Chapter 2), the
influence of parental anxiety disorders or symptoms could not be adequately examined
due to the limited number of studies on this topic. During infancy, fearful responses
from parents do not immediately predict strong fear or avoidance in infants. However,
these parental expressions predicted children’s avoidance of that stimulus at a later
time point. This suggests that in families with anxious parents, social fear learning is
not necessarily stronger, but that repeated transfer of threat information over time may
contribute to the transmission of fear within families. Hence, parental (trait) anxiety is
not a risk factor for enhanced social fear learning, but maybe (over time) it strengthens
children’s tendency to avoid novel social stimuli or situations in general. Further
research is needed to better understand the mechanisms through which parental
anxiety contributes to the transmission of fear from parent to child.

Clinical Implications and Conclusion

The studies in this dissertation demonstrate that fearful responses from parents
contribute to children’s fear acquisition regarding new stimuli or situations. Learning
to be fearful of something novel from parents’ reactions can be adaptive in threatening
situations. However, it can be maladaptive if children learn from their parents to be
scared of a novel stimulus that is not posing a threat. Displaying fearful reactions or
verbally communicating about fear or threat towards non-threatening novel stimuli
can occur more often in families where parents have anxiety disorders. Nevertheless,
the social fear learning pathways seem to work similarly for children of parents with
more anxiety symptoms and children with a fearful temperament. Only infants with a
fearful temperament seem to become more fearful of new stimuli after observing their

parents’ fearful reactions, compared to infants with less fearful temperaments.
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To prevent children of anxious parents from developing strong fears themselves,
preventive strategies could be implemented, such as education or training for parents
to reduce children’s exposure to fearful reactions. This could be especially useful for
parents of infants who have a naturally more fearful temperament, as these infants
are likely to be more sensitive to parental fearful reactions. Since older children can
acquire fear through both verbal and non-verbal parental reactions, it may help if
parents display positive and confident reactions in ambiguous situations, while also
conveying less fear-inducing messages verbally. Recent research suggests that positive
or confident responses from parents, as well as from researchers or other children,
can reduce and prevent children’s fear of new situations. To better understand which
supportive statements or behaviors from parents can help reduce children’s fear (and
potentially be used in interventions), future qualitative studies could ask children what
has helped them face their fears in the past and which statements from their parents

they found encouraging.
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