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Anxiety disorders in children

anxiety disorders have been shown to be among the most common psychological 
disorders in childhood (Costello, Egger, & angold, 2005; Costello, Mustillo, Erkanli, 
Keeler, & angold, 2003; Merikangas, Nakamura, & Kessler, 2009). The life time 
prevalence of childhood anxiety disorders is around 15-20% in community samples 
(Beesdo, Knappe, & Pine, 2009). Childhood anxiety disorders are associated 
with impairments in the social, familial, and academic domain (Essau, Conradt, 
& Petermann, 2000; Ezpeleta, Keeler, Erkanli, Costello, & angold, 2001; Kendall, 
Safford, flannery-Schroeder, & Webb, 2004; Strauss, frame, & forehand, 1987). 
In addition, anxiety disorders are persistent if left untreated, and are associated 
with the later development of other disorders, such as other anxiety disorders, 
depression, and externalizing disorders (Bittner et al., 2007; Cole, Peeke, Martin, 
Truglio, & Seroczynski, 1998). Moreover, the direct and indirect costs of families 
with a clinically anxious child place a burden on society (Bodden, Dirksen, & Bögels, 
2008). for all these reasons, it is imperative to improve knowledge on the factors 
that are involved in the development, maintenance, and amelioration of anxiety 
(disorders) in children.

Role of parents in the development of child anxiety

anxiety disorders have significant familial aggregation (hettema, Neale, & Kendler, 
2001). Strong associations have been found between anxiety disorders of parents 
and anxiety disorders in their children (Last, hersen, Kazdin, francis, & Grubb, 1987; 
Last, hersen, Kazdin, Orvaschel, & Perrin, 1991; Lieb et al., 2000; Turner, Beidel, 
& Costello, 1987). heritability plays only a modest role in explaining individual 
differences in levels of anxiety (Gregory & Eley, 2007), with heritability estimates 
around 30-40% (hettema et al., 2001). Environmental factors seem to be more 
pronounced in the transmission of anxiety (disorders) from parents to children 
(e.g., Bögels & Brechman-Toussaint, 2006) and parental factors seem to play an 
important role in the development and maintenance of child anxiety (e.g., Murray, 
Creswell, & Cooper, 2009; Rapee, Schniering, & hudson, 2009). Two of these 
parental factors are studied in this dissertation: social referencing and parenting 
behavior. as parents especially exert a powerful influence on the development of 
their children in early childhood (fox, henderson, Marshall, Nichols, & Ghera, 2005), 
and as it is known that anxiety is common in the preschool years (Egger & angold, 
2006) and has a lifelong course (Bittner et al., 2007), identifying parental risk factors 
early in children’s development is important for prevention and intervention efforts. 
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Therefore, in this dissertation the focus lies mainly on the role of social referencing 
and parenting behavior in early childhood anxiety.

Social referencing
Social referencing is a communication process in which children acquire information 
from experienced others, mostly their parents, to guide their interpretation and 
behavior when confronted with novel or ambiguous situations (feinman & Lewis, 
1983). This capacity emerges around the age of 10 months (feinman, Roberts, hsieh, 
Sawyer, & Swanson, 1992). There is strong empirical evidence that anxious social 
referencing signals by parents lead to anxiety in children (e.g., aktar, Majdandžić,  
De Vente, & Bögels, 2013b, 2014; De Rosnay, Cooper, Tsigaras, & Murray, 2006; 
Gerull & Rapee, 2002; Murray et al., 2008). To study social referencing, researchers 
expose young children to unfamiliar persons or unfamiliar toys. The most well-known  
SR paradigm is the visual cliff, a glass-covered surface providing invisible support 
over an apparent ‘drop’ (Sorce, Emde, Campos, & Klinnert, 1985; Walk, 1966). In older 
children, social referencing can also be studied using vignettes, i.e., short stories 
in which the child is confronted with an ambiguous situation and his/her parent 
reacts in either an anxious or confident way (Bögels, Stevens, & Majdandžić, 2011).  
These two paradigms (vignettes in Chapter 3 and the visual cliff in Chapter 4) are 
used in this dissertation to investigate the association between parental social 
referencing signals and child anxiety.

Parenting behavior
Theoretical models on the etiology of child anxiety disorders propose that parenting 
characterized by overcontrol/overprotection (also referred to as overinvolvement) 
is associated with more anxiety in children (e.g., Chorpita & Barlow, 1998, hudson 
& Rapee, 2004; Rapee, 1997). an overinvolved parent excessively regulates a 
child’s activities, discourages independence of the child, interferes in how the 
child should behave and feel, and is overly concerned with the health and safety 
of the child (e.g., Barber, 1996; Chorpita & Barlow, 1998; Majdandžić, De Vente,  
& Bögels, 2014a). as the parent limits the child’s exposure to new objects, people, 
or situations, the parent communicates to the child that the world is an unsafe place 
(Rubin, Coplan, & Bowker, 2009). Moreover, as children of overinvolved parents 
are limited in acting independently, these children may not develop coping skills 
to deal with challenges, thereby increasing their anxiety (Wood, 2006). Oppositely, 
it is hypothesized that parental granting of autonomy decreases a child’s anxiety, 
as the child is encouraged to act and think independently, which may enhance 
the child’s perceived control over events (e.g., Mattanah, 2001, Morris et al., 2001).  
another parenting behavior that is assumed to diminish children’s anxiety is 
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challenging parenting behavior. This is a newly developed concept that refers to 
behaviors in which the parent playfully encourages the child to exhibit risky behavior 
or to go outside his/her comfort zone, thereby keeping an eye on the safety and 
security of the child (Majdandžić et al., 2014a; Majdandžić, Möller, De Vente, Bögels, 
& Van den Boom, 2014b). Theoretical models have proposed that challenging 
parenting behavior may form a buffer against the development of child anxiety as 
this behavior pushes the child’s limits (Bögels & Perotti, 2011; Bögels & Phares, 2008).  
Two previous meta-analyses (McLeod, Wood, & Weisz, 2007; Van der Bruggen, 
Stams, & Bögels, 2008) have investigated the relationship between parenting 
behavior and child anxiety, and found a small, but significant, association between 
parenting and anxiety in children aged 0-18 years. however, while parents especially 
in early childhood exert a powerful influence on the development of their children 
(fox et al., 2005), the association between parenting behavior and child anxiety 
in early childhood is still an understudied area of research. for that reason, this 
dissertation includes a study assessing the relationship between parenting behavior 
and anxiety in infants (Chapter 5), and a meta-analysis examining this association 
in parents and their children between 0 and 6 years (Chapter 6). Moreover, in this 
thesis attention is given to the presumed protective role of challenging parenting 
behavior in young children’s anxiety (Chapter 5 and 6).

Different role of fathers and mothers in the 
development of child anxiety

fathers have been largely ignored in research on the role of parental influences 
on child anxiety. however, recent theories and reviews suggest that fathers and 
mothers may differentially affect the development and overcoming of child anxiety 
(Bögels & Perotti, 2011; Bögels & Phares, 2008). Bögels and Perotti (2011) state 
that during the course of human evolution, males and females have developed 
different specializations: “men have specialized in confronting the external 
environment, managing the encounters with potentially dangerous animals 
and unfamiliar humans, and social competition when resources became scarce, 
whereas women have specialized in ‘internal’ care tasks, such as feeding and 
soothing” (p. 173). They argue that these different roles are reflected in mothers’ 
and fathers’ parenting behavior, with mothers having a caring and nurturing 
role, and with fathers challenging their children and stimulating risk taking.  
Moreover, Bögels and Perotti (2011) hypothesize that as mothers and fathers have 
different evolutionary based roles, they will have a comparative advantage over 
their partner in their own domain of expertise. With respect to social referencing, 
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the authors hypothesize that if the parent who is specialized in a certain situation 
displays anxiety in that situation, children will interpret it as a more strong negative 
signal, and will become more anxious than if the other non-specialized parent 
would express anxiety in that situation. Regarding parenting behavior, Bögels and 
Perotti (2011) expect that parenting behavior will differentially affect children’s 
anxiety according to whether the mother or the father is specialized in that behavior. 
Thus, as encouraging, challenging, and risk taking behavior is fathers’ expertise, 
and mothers are specialized more in caring, nurturing, and protective behavior, 
challenging parenting behavior of fathers would decrease children’s anxiety to a 
larger extent than that of mothers. 

The theory of Bögels and Perotti (2011) has not yet been empirically tested.  
The main goal of this dissertation was therefore to investigate the relative impact of 
fathers’ versus mothers’ parenting behavior and anxious social referencing signals 
on children’s anxiety. Chapter 2 of this dissertation presents an elaborate literature 
review providing evolutionary evidence for the different roles of mothers and 
fathers in the development and maintenance of child anxiety. Moreover, a series of 
studies was conducted to empirically test the model of Bögels and Perotti (2011). 
In Chapter 3 and 4, it is examined whether paternal and maternal social referencing 
signals have a different effect on children’s anxiety and whether evolutionary 
expertise of parents plays a role herein. Chapter 5 and 6 test whether typical 
maternal and paternal parenting behavior of mothers’ and fathers are differentially 
associated with child anxiety.

Parental anxiety

It has been suggested that high levels of parental anxiety may lead to anxiety-
enhancing behavior in parents (e.g., Chorpita & Barlow, 1998; Ginsburg  
& Schlossberg, 2002). That is, anxious parents are presumed to display more 
anxiety-provoking parenting behaviors. In addition, as anxious parents report 
to show anxious behavior more frequently (Muris, Steerneman, Merckelbach,  
& Meesters, 1996), it is assumed that children of anxious parents will be more often 
exposed to anxious social referencing signals than children of non-anxious parents. 
In this way, parents that suffer from anxiety disorders may enhance children’s fear 
more easily than non-anxious parents. however, the evidence for an association 
between parents’ own anxiety levels and anxiety-enhancing parenting, such 
as certain parenting behaviors and anxious social referencing, is inconsistent. 
With respect to parenting behavior, although some studies found significant 
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associations between parental anxiety and more negative parenting (e.g., hudson 
& Rapee, 2002; Krohne & hock, 2001; Moore, Whaley, & Sigman, 2004), the meta-
analysis by Van der Bruggen et al. (2008) indicated a non-significant relation 
between anxiety in parents and parental overcontrol, a parenting dimension that 
is assumed to be anxiety enhancing (d = .08). Concerning social referencing, the 
evidence for an association between parental anxiety disorders and the display of 
anxious social referencing signals is also mixed. for example, Murray et al. (2008) 
found that mothers with social anxiety disorder expressed more anxiety during a 
social referencing task than mothers without social anxiety, whereas aktar et al. 
(2013b) only found a significant association between parental anxiety disorders 
and increased expressed anxiety for parents with social anxiety disorder, and not 
for parents with other anxiety disorders. Therefore, in this dissertation, the level and 
type of parental anxious symptoms is taken into account in Chapter 4 and 5 when 
examining the association between parental influences and child anxiety.

Bidirectional influences and differential susceptibility

Parent-child interactions have a transactional nature, and children actively contribute 
to the interaction with their parents (Chess & Thomas, 1984). Thus, negative (e.g., 
overcontrolling, overprotective) parenting behavior and anxious parental social 
referencing signals may not only cause child anxiety, child anxiety may also evoke 
these behaviors in parents. for example, a study by Rubin, Nelson, hastings, and 
asendorpf (1999) demonstrated that parental perceptions of shyness in two-year-old 
children predicted more parental control at age four, but parental control at age 
two did not predict child shyness at the age of four.

anxious children may also be more susceptible, for better and worse, to parental 
influences than non-anxious children (Belsky & Pluess, 2009). according to this 
differential susceptibility theory (Belsky & Pluess, 2009), anxious children may 
not only be more vulnerable to negative rearing environments, they may also 
profit more from adaptive rearing. There is some evidence confirming this theory  
(e.g., feldman, Greenbaum, & Yirmiya, 1999; Klein Velderman, Bakermans-
Kranenburg, Juffer, & Van IJzendoorn, 2006; Van den Boom, 1994). In Chapter 3 
and 4 of this dissertation, it is therefore examined whether anxious children are 
more susceptible to both negative and positive parental behavior.
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Measurement of child anxiety for DSM-5

This dissertation aims to better understand the development of child anxiety.  
To assess children’s anxiety symptoms, questionnaires are widely used by 
researchers and therapists. Over the last two decades several reliable questionnaires 
have been developed that assess symptoms of all DSM-IV-TR (american Psychiatric 
association [aPa], 2000) defined anxiety disorders in children, such as the Screen 
for Child anxiety Related Emotional Disorders (SCaRED; Bodden, Bögels, & Muris, 
2009; Bögels & Van Melick, 2004). The arrival of the DSM-5 in 2013 (aPa, 2013) 
did not only bring along changes concerning the content of the different anxiety 
disorders, but also changed the way in which anxiety disorders were conceptualized.  
That is, in DSM-5 the traditional categorical approach is supplemented by the 
addition of a dimensional rating of severity. however, the existing questionnaires that 
are used to screen for child anxiety do not include such a dimensional component. 
Therefore, in this dissertation, a study is included that evaluated the psychometric 
properties and utility of a set of brief dimensional anxiety scales for children 
(Chapter 7). These Dimensional anxiety Scales can benefit the clinical assessment 
of anxiety disorders in children as they are much more tied to the diagnostic criteria 
than the currently available questionnaires to measure children’s anxiety problems. 
Moreover, as it is common practice to gather information from multiple informants 
to identify child anxiety symptoms (hudziak, achenbach, althoff, & Pine, 2007; 
Jensen et al., 1999; Kendall & flannery-Schroeder, 1998), a parent version of 
these dimensional scales was also developed and parent-child and father-mother 
agreement was investigated. 

Outline of this thesis

The main goal of this thesis was to examine the role of fathers versus mothers in 
the development of anxiety in children, viewed from an evolutionary perspective. 
Different types of studies (literature review, meta-analysis, quasi-experimental design, 
experimental design, and cross-sectional design) and measures (questionnaires, 
scripts, observations) were used to assess the associations between child anxiety 
and maternal and paternal social referencing and parenting behavior in different 
age groups: infants between 10-15 months (Chapter 4 and 5), children aged  
0-5 years (Chapter 6), and children aged 8-13 years (Chapter 3). In addition, one study 
(Chapter 7) describes the development of a new questionnaire, developed for the 
DSM-5, to assess children’s anxiety by both child self-report and father and mother 
report. figure 1 depicts the main themes that were investigated in this dissertation.
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Figure 1. Main themes of this dissertation

Chapter 2 presents a literature review on evolutionary based differences in 
paternal and maternal parenting behavior in Western societies which is applied 
to the intergenerational transmission of anxiety. The aim of this review was to 
demonstrate that an evolutionary perspective on parenting and differences 
between fathers and mothers can be helpful in explaining their different role in 
the development of child anxiety.

Chapter 3 describes two experimental studies testing the relative influence of 
paternal and maternal social referencing signals on child anxiety. Children between 
the ages of 8 and 13 years were presented with scripts of novel and ambiguous, 
and potentially dangerous, situations (non-social situations in Experiment 1,  
n = 129; social situations in Experiment 2, n = 124) in which either the mother or the 
father reacted anxiously or confidently. Children had to indicate how anxious they 
would feel in these situations.

Chapter 4 reports on a quasi-experimental observational study investigating 
whether social referencing processes between fathers and their infants (n = 41) 
differ from those between mothers and their infants (n = 40). This was the first 
study known to investigate the differential associations between paternal and 
maternal anxious behavior and infant anxious using a visual cliff paradigm.



General introduction — 19

1

In Chapter 5, a questionnaire study on differential associations between parental 
anxiety, parenting behavior, and infant anxiety is described, using the same sample 
of 81 infants (10-15 months) and their parents. The goal of this study was twofold: 
first, we investigated whether symptoms of different parental anxiety disorders are 
differentially associated with parenting behavior towards infants, and second, we 
examined whether maternal and paternal parenting behaviors are differentially 
associated with infant anxiety. In this study, attention was given to the role of 
challenging parenting behavior in anxiety in infants.

In Chapter 6, a meta-analysis on the differential effects of maternal and paternal 
parenting behavior on anxiety in young children is described. Two meta-analyses 
were conducted, one for mothers (k = 28, n = 5,728), and one for fathers  
(k = 12, n = 1,019). five types of parenting behavior that have been associated 
with child anxiety were studied: overcontrol, overprotection, overinvolvement, 
autonomy granting, and challenging parenting behavior.

Chapter 7 describes a validation study of a newly developed questionnaire for the 
DSM-5 to measure children’s anxiety symptoms, the Dimensional anxiety Scales. 
Different from other questionnaires measuring child anxiety, the Dimensional 
anxiety Scales are consistent in content and structure and assess core features of 
fear and anxiety that are shared across the anxiety disorders. To investigate the 
psychometric properties of this questionnaire, a community sample of children 
aged 8-13 years (n = 382), and their mothers (n = 285) and fathers (n = 255) 
completed the Dimensional anxiety Scales and the Screen for Child anxiety 
Related Emotional Disorders (SCaRED-71), a validated questionnaire to measure 
child anxiety symptoms.

Chapter 8 integrates the findings of Chapter 2, 3, 4, 5, 6, and 7. Insights from the 
different studies are combined to progress towards a better understanding of the 
relative influence of fathers and mothers on the development of infant and child 
anxiety. Moreover, clinical implications and recommendations for further research 
are presented.





CHAPTER 2
The evolutionary basis of sex differences  
in parenting and its relationship with  
child anxiety in Western societies

This chapter is based on: Möller, E. L., Majdandžić, M., De Vente, W., 
& Bögels, S. M. (2013). The evolutionary basis of sex differences in 
parenting and its relationship with child anxiety in Western societies. 
Journal of Experimental Psychopathology, 4, 88–117.  
doi:10.5127/jep.026912 
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Abstract

In this review, we discuss the evolutionary basis of differences in paternal 
and maternal parenting behavior in Western societies and apply this to the 
intergenerational transmission of anxiety. The different specializations that males 
and females developed during the course of human evolution (e.g., social 
competition, risk taking, taking chances for males, and care, nurturing, intimate 
bonding for females), are expected to be reflected in their parenting behavior, 
which evidence confirms. Research is reviewed in which fathers’ and mothers’ role 
in (overcoming) child anxiety is examined. It seems that some parenting behaviors 
are protective for anxiety if they are expressed by the parent of one sex, but are a 
risk for anxiety development if the other parent displays them. finally, we propose 
that it might be more difficult for anxious men to teach their sons their gender 
role, as anxiety hinders exploring the external world and competing with others, 
whereas anxiety in women is not likely to negatively affect teaching their gender 
role of protecting, caring and nurturing to their daughters. 
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Introduction

Evolutionary theory provides a unique and important contribution to the study of 
parenting and its effects on children (Bjorklund, Yunger, & Pellegrini, 2002; Geary 
& flinn, 2001). although often criticized, an evolutionary approach sheds new light 
on the way parents parent, on parenting differences between fathers and mothers, 
and on the consequences hereof for children. Much of the current theory and 
research on human behavioral evolution uses thoughtful evaluation of evidence 
and careful consideration of research methodologies. as such, it provides a valid 
framework to understand important aspects of parenting, and to generate new 
hypotheses on human behavior, including parenting and child development. 

an evolutionary viewpoint is not only applicable to parenting and father-mother 
differences, anxiety can also be seen from an evolutionary perspective. It is well 
known that anxiety has an evolutionary origin and function. as Marks and Nesse 
(1994, p. 248) aptly phrased it, “anxiety increases fitness in dangerous situations 
which threaten a loss of reproductive resources.” anxiety is shaped by natural 
selection to adjust various aspects of an individual in a way that increases its ability 
to cope adaptively with certain challenges and threats (Nesse, 1998). 

It is important to note that evolutionary models do not only apply to early hominids 
or extant preindustrial societies, but also to Western societies, which have their 
own place in these models. Western societies can be characterized by their 
educated populations, industrialization, wealth and democracy (henrich, heine,  
& Norenzayan, 2010), and include for example the United States of america, Canada, 
Europe, New Zealand, and australia. The specific ecological and social context of 
Western societies predicts a distinct functional pattern of human parenting, which 
can be explained by evolutionary thinking. That is, in virtually all Western societies, 
social tradition and formal laws prohibit polygamous marriages, and instead, 
socially imposed monogamy is found in which a family consists of a husband, wife 
and their children. another special characteristic of Western societies is that these 
family units are often physically isolated from their wider kin network, although 
kin provide both social and economic support to their family members (Geary  
& flinn, 2001). Moreover, in Western societies, a shift in labor force has taken place  
(i.e., increasing female participation in the labor force and economic instability), 
which made the jobs of men more unstable and this has led men to take a more 
active role in their nuclear family (Cabrera, Tamis-LeMonda, Bradley, hofferth,  
& Lamb, 2000; Presser, 1989). 

2
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following the definition of Bornstein (2005), “parenting includes genetic 
endowment and direct effects on children of experiences that parents provide, 
including parents’ beliefs and behaviors; parenting’s indirect influences take place 
through parents’ relationships with each other and their connection to community 
networks” (p. x). In this review, we mainly focus on parenting behaviors; that is, 
specific behaviors that mothers and fathers display in their daily interactions with 
their child and which are directly aimed at the child. 

The evolutionary basis of parenting, human sex differences and anxiety are widely 
recognized. however, as far as we know, the association between these three 
concepts is not yet investigated. Therefore, in this review we discuss the evolutionary 
basis of differences in paternal and maternal parenting behavior in Western 
societies and apply this to the intergenerational transmission of anxiety (disorders) 
from parents to children. The goal is to show that an evolutionary perspective on 
parenting and differences between fathers and mothers can be helpful in explaining 
their different role in the development of child anxiety. Evolutionary theory can offer 
psychologists new ways of understanding and thinking about child development 
and psychopathology. 

In the first section of this review, the focus is on the association between evolution 
and parenting. first, the evolution of paternal care is described. Then, we will 
describe forms of parental investment and highlight differences between paternal 
and maternal investment. The section ends with a discussion of differential 
investment of parents in their children. The second section provides an overview of 
the empirical evidence on differences in parenting between fathers and mothers. 
furthermore, attention is given to differential parenting by fathers and mothers of 
their sons and daughters. In the third section, we focus on the association between 
evolution and (child) anxiety. We will first discuss the evolutionary basis of anxiety, 
followed by age differences in fear content and the evolutionary appropriateness 
of children’s fears, and then provide an overview of the learning pathways for the 
development of anxiety in children. In the fourth section, we will review research 
in which fathers’ and mothers’ role in (overcoming) child anxiety is examined in 
a comparative way, in order to explore evidence for different roles of fathers and 
mothers in the etiology of child anxiety. finally, findings on the evolution of anxiety 
and parenting are linked to the empirical studies on parenting and anxiety.
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The evolutionary basis of paternal and maternal 
investment

The goal of this section is threefold: (1) to explain why and how paternal investment 
has evolved in humans; (2) to provide an overview of interparental differences in 
investment in children; and (3) to describe differential parental investment in offspring. 

The evolution of paternal care 
When considering the evolution of paternal and maternal roles in child rearing and 
how these roles have differentiated in the course of human evolution, researchers 
make use of basic evolutionary theory on sex differences, comparisons with other 
species (including primates), comparisons with preindustrial and extant traditional 
societies, and fossil records of human ancestors. as elaborated upon below, there 
is ample evidence that across cultures, mothers invest more in their children than 
fathers. from an evolutionary viewpoint, this sex difference in parental investment is 
not surprising. On the other hand, compared to other species, the amount of parental 
investment provided by human males is a unique feature of the human species 
(Bjorklund et al., 2002; Geary & flinn, 2001). Paternal investment is found in less 
than 5% of mammals (Clutton-Brock, 1991), whereas in humans, paternal affiliation 
with, and investment in, offspring is common. Both issues - the evolutionary logic 
behind relatively less paternal than maternal investment, and what set of evolved 
characteristics have caused the relatively extensive paternal care in humans - have 
been addressed elaborately and eloquently before (e.g., Bjorklund et al., 2002; 
Geary & flinn, 2001). Therefore, we treat it here relatively briefly. 

Because of the fundamental difference between male and female mammals in 
initial and obligatory investment in their offspring, evolutionary theory predicts that 
males invest more in mating, whereas females invest more in parenting (Clutton-
Brock, 1991). In female mammals, investment starts before birth with the provision 
of a relatively large egg and nutrition in the womb, and continues after birth with 
lactation and care and protection, without which the infant would not survive. 
Male investment can in principle end after copulation without necessarily affecting 
offspring survival. Consequently, there is a large sex difference in potential rate of 
reproduction. female reproductive success is limited by the number of offspring 
she can bear and rear to reproductive age, whereas male reproductive success 
is limited by the number of mates he can fertilize. Besides, female mammals are 
always 100% certain that the offspring is their own, whereas males can never be 
certain. These fundamental sex differences explain the general pattern that female 
mammals invest more in their offspring than males. 
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The family dynamics that characterize humans (Homo sapiens), including the extent 
of male parental investment, are unique compared to other species, and result 
from a constellation of coevolved characteristics. Evolutionary models involving 
human paternal investment contend that the major forces that drove the evolution 
of human family dynamics involved social factors (Bjorklund et al., 2002; Geary  
& flinn, 2001). according to the model of Geary (Geary, 2010; Geary & flinn, 2001), 
the key factor that shaped human family dynamics and parenting behavior is social 
competition. The argument is that competition with other humans for access to and 
control over essential but limited resources (e.g., food, mates, territory) was a key 
selection pressure, and that cooperation with relatives (i.e., kin-based coalitions) was 
an important strategy to facilitate such competition with conspecifics. Notably, Geary 
and flinn (2001) argue that such kin-based coalitions were male-based, that is, in 
human ancestors competition between coalitions of male relatives was important. 
Moreover, there was male-based philopatry, that is, males were the sex that remained 
in the birth group, whereas females were the migrating sex (i.e., moved to the group 
of their mate). Besides male competition, it is assumed that females competed with 
other females for preferable mates with high social dominance and desired parental 
behavior. In addition, females formed social networks among each other to ensure 
social support and help in rearing their children.
 
The competition and cooperation in humans between kin-based social networks 
(including families) resulted in a complex social ecology consisting of multi-male 
multi-female communities (Geary & flinn, 2001). To function successfully in these 
complex social systems, highly advanced social competencies were required. 
across primate species, the complexity of the social ecology is associated with 
brain size and the length of the juvenile period (see Geary & flinn, 2001), and it 
is assumed that in humans, a large brain and an extended developmental period 
coevolved with the complexity of social life. Moreover, Bjorklund et al. (2002) 
suggest that the inhibitory ability to control sexual and aggressive behavior in such 
complex societies also required increased neural capacity and may thus be another 
driving force in the evolution towards a larger brain. a function of the long juvenile 
period (and of the large brain) is to learn the social skills and strategies necessary 
to successfully compete in the local social ecology. a major component of this 
learning is assumed to have taken place via parenting.
 
Because of the long developmental period in which children were extremely 
dependent, substantial investment and support was required from their parents. 
In addition to maternal investment, paternal help in child rearing was needed to 
increase the chance that children would survive to reproductive age (Bjorklund et 
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al., 2002). In view of the importance of social competitiveness in the local social 
ecology, it is assumed that parental investment was not limited to the provision of 
food and protection, but also included investment and support in the social domain 
(e.g., Bögels & Perotti, 2011). as argued by Geary and flinn (2001) and others, 
parental investment in humans was (and is) thus focused to an important degree 
on fostering socio-competitive competencies in children. Of note, investment 
by fathers is assumed to be related as strongly, if not more strongly, to children’s 
later social competitiveness as investment by mothers (Geary & flinn, 2001).  
according to these evolutionary models, paternal investment should be related to 
child survival and to children’s social competitiveness. There is indeed evidence 
that paternal investment (sometimes studied by the effects of father absence) is 
associated with decreased offspring mortality in extant traditional societies and 
in preindustrial Western societies (reviewed in Geary, 2010). however, a review 
of Sear and Mace (2008) on the effects of kin on child survival based on a large 
number of natural fertility populations showed little effect of the loss of the 
father on child mortality. In the absence of direct effects of paternal investment 
on child survival, especially in contemporary resource-rich Western societies, it is 
assumed that paternal investment has other, more indirect effects on children’s 
well-being, in particular on their social competitiveness. as suggested by studies 
on father involvement, absence, and divorce, high levels of paternal investment 
(including income and play time) are associated with greater social and academic 
competencies and well-being in children, although sometimes the relations are 
confounded by genetic, child evocative, and maternal effects (reviewed in Cabrera 
et al., 2000; Geary, 2010; Geary & flinn, 2001; Sarkadi, Kristiansson, Oberklaid,  
& Bremberg, 2008). for example, using a large longitudinal British dataset, Nettle 
(2008) showed that paternal investment (measured by maternal report on the 
father’s involvement relative to her own) was positively associated with children’s 
IQ at age 11, and with upward social mobility at age 42.
 
In conclusion, the extent of paternal investment found in humans is assumed to 
have evolved because our ancestors faced a specific constellation of characteristics 
and ecological circumstances, the most central of which was social competition 
with conspecifics. Evolutionary logic explains why fathers generally invest less 
in their children than mothers. The benefit of paternal investment to children is 
primarily manifest in terms of enhanced social competencies, whereas, particularly 
in modern Western societies, a direct impact on child survival is of less importance. 
The factors described above, that is, the evolved patterns of male philopatry and 
female migration, kin-based multi-male coalitions and female-female competition 
and social networks; the proportion of paternal versus maternal investment;  
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and the importance of parental investment for social competitiveness, may all have 
implications for the qualitative nature of maternal and paternal parenting behavior. 

Interparental differences in investment 
When the relative amount of parental investment is studied in modern 
humans, different research traditions use different means of quantification. 
Evolutionary studies often evaluate parental investment in terms of indirect care  
(i.e., provisioning of resources, protection from predators) versus direct care  
(e.g., carrying of the infant; Gettler, 2010), whereas in research into paternal effects 
on child development, parental investment is evaluated in terms of involvement 
(e.g., Cabrera et al., 2000; Sayer, Bianchi, & Robinson, 2004; Yeung, Sandberg, 
Davis-Kean, & hofferth, 2001). In the latter type of studies on paternal involvement, 
a distinction has been made between accessibility (presence and availability), 
engagement (direct contact, caregiving, and shared interactions), and responsibility 
(participation in management, organizational tasks, and monitoring; see Cabrera et 
al., 2000). Studies on responsibility seem to relate to indirect care, whereas studies 
on accessibility and engagement seem to concern direct care. aspects of paternal 
engagement and accessibility have been studied most often and this research is 
relevant for the current line of reasoning. 

There is converging evidence from different sources of research (e.g., cross-cultural, 
historical) that mothers invest more in children than fathers, both in terms of time, and 
in terms of resources. Cross-cultural evidence in a vast amount of countries indicates 
that mothers spend more time with their children than fathers in all cultures studied, 
especially when children are young (Geary, 2010). as reviewed by Geary (2010), 
observational studies show that the proportion that children spend in the presence 
of, or engaged in activities with their father is but a fraction of that with their mother. 
also in modern Western societies, fathers are less engaged with their children than 
mothers, but the difference is smaller. Using time diaries in a large representative 
sample of intact families, collected in 1997 in the USa, Yeung et al. (2001) found that 
fathers’ engagement and availability time with their children (across different child 
age groups) was 60% to 82% of that of mothers on weekdays, and 80% to 94% on 
weekends. This pattern was quite consistent across the activity categories: caregiving, 
play/companionship, teaching/achievement related, household activities, and social 
activities. Of note, however, is that fathers’ relative direct engagement was particularly 
high in certain play activities, such that it was 3-6 times higher than mothers for 
coaching or teaching sports and for other outdoor play. Similarly, Sayer et al. (2004) 
found that in the last (1998) data wave of their study, mothers spent 1.9 times 
more time on child care activities than fathers. When considering the subcategory 
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teaching and play (including helping and teaching, talking and reading, indoor 
and outdoor playing), mothers still spent 1.3 times more time on these activities 
than fathers, but the difference was much smaller than the 2.1 ratio found for the 
subcategory child care time (including baby care, child care of children age five 
and over, medical care, other care, and travel associated with child care activities). 
Using a contemporary large British sample, Lawson and Mace (2009) found that 
across child age, mothers spent more time on parenting activities than their current 
partner (in most cases the father of the child). This was found at each data wave  
(7 data waves, from 1.5 years until 9 years) and for each parenting activity, except 
for physical play. from 3.5 years onwards, the partner of the mother engaged in 
more physical play than the mother. 

Thus, available evidence suggests an overall large interparental difference in 
amount of investment, with mothers investing more than fathers, differences 
possibly (increasingly) smaller in contemporary Western societies, and a reverse 
picture for a number of specific activities such as physical play. 

Differential investment in different children
Because siblings can differ in their potential to survive and reproduce, evolutionary 
theory predicts that parents may invest differentially in their children (Buss, 2008). 
This is because natural selection would have favored parents who invested more 
in offspring who have higher reproductive potential, that is, are more likely to be 
reproductively successful. Therefore, it is likely that parents use cues that signal 
a child’s reproductive potential as a basis for their investment decisions. Various 
child characteristics have been suggested and studied that could be related to 
child reproductive potential and influence parents’ differential investment in their 
offspring. among these are age and health of the child. It has been predicted and 
found that older children receive more investment than their younger siblings, 
particularly in times of stress and low resources (Daly & Wilson, 1988). This is 
because the reproductive potential of older children is higher since they are more 
likely to reach reproductive age. as regards health of the child, next to studies 
showing a negative effect of child congenital abnormalities on parental investment 
(discussed in Bjorklund et al., 2002; Buss, 2008), the way health affects parental 
investment is illustrated by a classic study by Mann (1992). She found that mothers 
of premature low-birth weight twins directed more positive behaviors towards the 
healthier of the two when they were 8 months old (health was measured at several 
ages and included developmental, physical, and cognitive measures). 
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however, differential parental investment in children appears to be affected 
not only by child characteristics, but also by parental access to resources that 
can be converted into parental investment (e.g., Beaulieu & Bugental, 2008).  
The argument is that from an evolutionary point of view it is less beneficial for parents 
with low resources to invest in a child with low reproductive potential (if there are 
healthier siblings); consequently, such a high-risk child will receive less investment.  
however, for parents with high resources, it is beneficial to invest more in a child 
with low reproductive potential. This is because they can afford to invest a greater 
amount in that child, while still having sufficient resources to provide for other 
children (Beaulieu & Bugental, 2008). as a result of the extra investment, the high-
risk child may have increased chance to survive to reproductive age, thus increasing 
the parents’ reproductive success. Support for this model was found in a study of 
Beaulieu and Bugental (2008) who found that mothers low in ‘attentional’ resources 
(i.e., depressed) invested more in low-risk (i.e., full-term) children, whereas mothers 
high in ‘attentional’ resources (i.e., not depressed) invested more in high-risk 
(i.e., premature) children. Other studies also indicate that parental resources 
affect their reproductive trade-offs, with parents of higher socioeconomic status  
(i.e., high in wealth and education) facing stronger trade-offs between family size 
and parental investment per offspring (i.e., having an additional child is more costly 
to them; Lawson & Mace, 2009, 2010). 

Thus, because siblings may differ in their reproductive potential, child characteristics 
related to health, including mental health, appear to affect parents’ (unconscious) 
decisions on the proportion of investment provided to each of their children. 
however, the picture is not one-dimensional, as the amount of resources parents 
have available affects their decisions in this respect. In Western societies, the trade-
offs parents face with respect to how much to invest in which child are complicated 
and just beginning to be unraveled (Lawson & Mace, 2009).

Father-mother differences in parenting

from an evolutionary perspective, it can not only be expected that mothers and 
fathers differ in the amount of investment in their children, but also that parents 
interact differently with their children. This section first provides an overview of why 
and how evolved differences between men and women lead to gender differences 
in parenting behavior. Second, empirical evidence is reviewed, showing that 
mothers and fathers indeed differ in parenting behavior. Third, the evolutionary 
logic behind parental differences in rearing sons and daughters is discussed, as 
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is assumed that men and women want to prepare their children for their future 
gender roles. fourth, this section ends with a discussion of empirical findings 
showing that parents teach their sons and daughters behaviors appropriate for 
their future gender roles. 

Evolved gender differences and parenting 
as explained above, males’ higher potential rate of reproduction in comparison 
to females gives rise to a reproductive strategy focused at finding mates, 
which more strongly fosters male-male competition to gain access to females  
(Geary, 2000). Due to stronger competition, males are expected to be more prone to 
risk-taking than females (e.g., Wilson & Daly, 1985), which is likely to be reflected in 
their parenting behavior. furthermore, the larger paternal than maternal uncertainty 
about biological relatedness to offspring (Geary, 2000) may also result in more risk-
taking behavior in interaction with offspring in fathers than in mothers. There is 
indeed ample evidence that males engage in more risk taking behavior (e.g., Byrnes, 
Miller, & Schafer, 1999), are more strongly oriented towards social dominance  
(e.g., Pratto, Sidanius, Stallworth, & Malle, 1994), and are more competitive than 
females (e.g., Van Vugt, De Cremer, & Janssen, 2007). By contrast, from females’ 
lower potential rate of reproduction, larger certainty about biological relatedness 
to their offspring, and larger investment from the start of gestation (Geary, 2000), 
it is to be expected that mothers will be more careful and protective towards their 
children. Empirical evidence indeed shows that females are more risk-aversive 
(e.g., Eckel & Grossman, 2008), caring (e.g., feingold, 1994; Stimpson, Jenssen, 
& Neff, 1992), and empathic or sensitive to the needs of others (e.g., Eisenberg  
& Lennon, 1983; Schulte-Rüther, Markowitsch, Shah, fink, & Piefke, 2008) than males. 

as outlined above, sex differences in social qualities have most likely evolved 
due to male philopatry and female migration to the group of their husband, 
in combination with male competition over access to females and male 
coalitions for inter-group competition and resources (Geary & flinn, 2001). 
Since males remained among their relatives, they formed kin-based coalitions.  
These relationships may not require as much investment and reciprocity as 
relations with non-kin, hence a lower level of investment and reciprocity in 
relationships is expected for males than for females. furthermore, larger 
coalitions have been competitively advantageous, resulting in less investment 
in individual male-male relations. for females migrating to the groups of their 
husband and ending up in a group of unrelated women, selection presumably 
favored socially competent women, that is, women who were reciprocally 
altruistic, shared intimacy and resources, and provided social support (Geary 
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& flinn, 2001). These evolved gender differences in social qualities presumably 
also result in different parenting behavior between fathers and mothers. 

It may be expected that fathers and mothers model and actively teach their 
children their own gender-related competencies, such as taking chances, and 
social competition for males, and providing protection, caring for others, and 
intimate bonding for females. Consistent with this idea is the suggestion of Power, 
McGrath, hughes, and Manire (1994) that mothers present a model to their 
children that is less directive, more cooperative, and more responsive to the needs 
of others, whereas fathers present a model of directiveness and self-assertion.  
fathers’ parenting behavior promoting social competition and social status is likely 
to be expressed in physical and competitive play, encouragement of physical 
activities, such as sports, and encouragement of physical and cognitive excellence. 
In line with these suggestions is Paquette’s (2004) evolutionary based model of 
the father-child relationship that identifies physical play as typical for the paternal 
parenting style promoting taking chances, overcoming limits, and engaging in 
social competition. Physical play, and in particular rough-and-tumble play, of fathers 
is typically characterized by elevated levels of arousal in the child (Carson, Burks, 
& Parke, 1993; Paquette, 2004). In this manner, the child may gain experience in 
dealing with this type of bodily experiences that are also characteristic of more 
stressful and threatening situations in social competitive situations (Paquette, 2004). 
Mothers’ prototypical parenting behavior fostering nursing, caring, and intimate 
bonding may consist of sensitive care and play, jointly performing household 
tasks, encouragement of being sensitive to the needs of others, and engaging in 
personal conversations about experiences and feelings with her child. a type of 
play in which the elements of perspective taking and empathizing with others are 
practiced and improving social relationships is stimulated in pretend play (e.g., 
Bergen, 2002; howes, Unger, & Matheson, 1992; Youngblade & Dunn, 1995). 
hence, it may be expected that this type of play is more typical for mothers than 
for fathers. Paquette (2004) and Roggman (2004) link the differential paternal and 
maternal role in the upbringing of their children to the attachment theory of Bowlby 
(1969) and ainsworth, Blehar, Waters, and Wall (1978). They state that the paternal 
role is more strongly aimed at stimulating exploration, whereas the maternal role is 
more strongly focused at providing a safe haven. 

Father-mother differences in parenting: Empirical findings 
With regard to parenting, empirical findings support the model that fathers prepare 
their children to a larger extent for (social) competition, while mothers put more 
emphasis on protection, care and maintaining intimate relations. for example, 
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Robinson and Godbey (1997, as cited in Yeung et al., 2001) found that fathers spent 
most of their time with their children in the form of interactive activities, such as 
helping with homework, while mothers were responsible for the basic care tasks, 
such as feeding and cleaning. Similarly, mothers consistently demonstrated more 
caregiving behavior than fathers across various Western societies in a physical play 
context (Best, house, Barnard, & Spicker, 1994). furthermore, numerous studies, 
both using parent report measures as well as observations, have confirmed 
that, from infancy onwards, fathers spend relatively more time playing with their 
offspring than mothers (e.g., Bonney, Kelley, & Levant, 1999; Clarke-Stewart, 1978; 
Crawley & Sherrod, 1984; field, 1978; Lamb, 1977; Levey & fagot, 1997; Lewis  
& Lamb, 2003; McBride & Mills, 1993; Russell & Russell, 1987). Moreover, the type 
of play fathers engage in is more often physical, e.g., rough-and-tumble play, than 
the type of play mothers engage in (e.g., Carson et al., 1993; Crawley & Sherrod, 
1984; Lamb, 1977; Lindsey & Mize, 2001; MacDonald & Parke, 1986; Ross & Taylor, 
1989). Mothers, by contrast, engage in more pretend play than fathers (e.g., Lindsey 
& Mize, 2001; Lindsey, Mize, & Pettit, 1997). Concerning the content of pretend 
play, evidence suggests that mothers use more caring themes, such as feeding 
and dressing, while fathers use more male role connected themes such as repair 
and construction (Keren, feldman, Namdari-Weinbaum, Spitzer, & Tyano, 2005).  
With respect to protectiveness in general, mothers have also been demonstrated 
to be more controlling to their children than fathers, which among others is aimed 
to prevent the child from getting hurt or injured (Verhoeven, Bögels, & Van der 
Bruggen, 2011). 

Regarding the way of interacting, several studies find mothers to be more sensitive 
and responsive during interactions (e.g., Barnett, Deng, Mills-Koonce, Willoughby, 
& Cox, 2008; Lewis & Lamb, 2003; Power, 1985). In addition, mothers tend to 
provide more warmth and support and generally have closer, more intimate 
relationships with their children and adolescents than fathers do (e.g., McKinney 
& Renk, 2008; Russell et al., 1998; Simons & Conger, 2007; Steinberg & Silk, 2002; 
Winsler, Madigan, & aquilino, 2005). In similar vein, mothers are also more likely 
to use reasoning and nurturing behavior to achieve their parenting goals, while 
fathers use more forceful techniques based on parental authority and power  
(e.g., Bentley & fox, 1991). 

Concerning communication, support has been obtained for a more empathizing 
and personal style for mothers than for fathers. for example, it has been found that, 
during conversations with their children, mothers talked about emotional aspects 
of past events more than fathers (fivush, Brotman, Buckner, & Goodman, 2000), and 
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during interactions with their babies, mothers exhibited more frequent perspective 
taking than fathers did (Lundy, 2003). 

although the majority of studies support the view that fathers encourage taking 
chances, and social competition more than mothers, while mothers are more 
protective and stimulate caring for others and intimate bonding more than fathers, 
some remarks have to be taken into account. Various researchers have stressed that 
differences in sensitivity and responsiveness (e.g., Lewis & Lamb, 2003; Pleck, 2010; 
Tamis-LeMonda, 2004) and in type of play between parents are small (Roggman, 
2004). These claims are indeed supported by studies reporting fathers and mothers 
to be equally sensitive and responsive during interactions (e.g., Malmberg et al., 
2007; Russell & Russell, 1987; Tamis-LeMonda, Shannon, Cabrera, & Lamb, 2004). 
Of note, none of the studies reported that fathers are more careful or sensitive than 
mothers. In addition, German mothers played more with their children than fathers, 
whereas the opposite pattern is found in french and Italian parents (Best et al., 
1994). It has to be noted, though, that the sample size of this study was relatively 
small (n varied from 27 to 29 per country) and conclusions were based on a single 
task. In conclusion, although studies generally find differences between mothers 
and fathers in the direction of mothers being more caregiving and sensitive to the 
needs of others and fathers more playful and risk taking, differences are found to 
be small. Moreover, parental differences in sensitivity are not always observed, and 
incidentally, it is found that mothers show more play behavior than fathers.

Parental differences in rearing sons and daughters 
Considering evolutionary principles, fathers and mothers presumably would like 
to optimally prepare their children for their future roles as males and females. 
Similarly, Block (1983) proposed that parents would be more likely to encourage 
self-assertive behavior in boys and relationship augmenting behavior in girls. It may 
therefore also be expected that fathers teach the prototypically father behaviors 
more intensively and explicitly to their sons than to their daughters, while mothers 
teach theirs more explicitly to their daughters than to their sons. Due to their 
gender-dependent expertise, it may therefore be expected that fathers spend 
more time with their sons than with their daughters, and mothers more time with 
their daughters than with their sons. 

Differential rearing of sons and daughters: Empirical findings 
Evidence suggests that, from infancy onwards, parenting behavior is guided by 
future gender roles and thus differs for boys and girls. a distinction can be made 
between studies that focus on differential treatment of sons and daughters, 
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and on studies that focus on interparental differences in the treatment of sons 
and daughters. With respect to the first type of studies, Lytton and Romney 
(1991) reported in their meta-analysis that sex-typed activities are encouraged.  
for example, playing with dolls is discouraged in boys and encouraged in girls 
(fagot, 1978; Snow, Jacklin, & Maccoby, 1983). Or, feminine play themes, such as 
having a tea-party, are encouraged more in girls, while masculine play themes, such as 
playing a football match, are encouraged in boys (Jacklin, DiPietro, & Maccoby, 1984). 

furthermore, parental rearing practices have been shown to encourage risk 
taking more strongly in boys than in girls, as evidenced by the following findings.  
first, during early childhood, parents encourage greater risk taking in boys than 
girls and stress greater perceived injury vulnerability among girls than boys 
(Morrongiello & Dawber, 1999). Likewise, fathers of sons monitored their children 
less closely than did fathers of daughters during potentially physically threatening 
situations (Kindleberger & Kuebli, 2007), and girls received more negative reactions 
when engaging in gross motor activities such as running and jumping than 
boys (fagot, 1978). Second, the exploratory behavior of boys is less likely to be 
restrained than that of girls, even if it is perceived as risky by parents (Block, 1983).  
Third, fathers spend more time, and engage in more physical play with their sons 
than with their daughters (Jacklin et al., 1984; Lindsey & Mize, 2001; Phares, 1999). 

Moreover, evidence suggests that parents encourage sensitivity to others, 
cooperation and relationality more in girls than in boys. first, parents engage in more 
pretend play with girls than with boys (Lindsey et al., 1997; Lindsey & Mize, 2001). 
With respect to communication, mothers talk about feeling states in themselves 
and in others more to toddler-girls than to toddler-boys (Dunn, Bretherton,  
& Munn, 1987); and parents discuss emotional aspects of past events more with their 
daughters than with theirs sons (fivush et al., 2000). Second, helping the parents 
with tasks in the house is encouraged in girls and discouraged in boys (fagot, 1978). 
Third, parents interacted in a more cooperative way with their daughters than with 
their sons, while solving cognitive tasks (frankel & Rollins, 1983). In sum, evidence 
indeed suggests that parents teach their children gender-specific qualities such as 
taking chances and caretaking. again, it has to be noted that differences are small. 
Moreover, no support was found for differential parenting of sons and daughters 
for the stimulation of achievement (Lytton & Romney, 1991), which can be viewed 
as an aspect of social competition. 

With respect to studies that looked into interparental differences in rearing sons and 
daughters, there is some evidence that mothers and fathers differ in their differential 
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treatment of sons and daughters. Lytton and Romney (1991) reported in their meta-
analysis support for the tendency that fathers differentiate more than mothers 
when teaching their children gender-typed behaviors. With respect to physical 
play, Lindsey and Mize (2001) found that fathers were more likely to be engaged in 
physical play with boys than with girls, while no differential type of play with boys 
and girls was found for mothers. Similarly, Jacklin et al. (1984) reported that fathers 
engaged in more rough-and-tumble play with sons than with daughters, while no 
such difference was found for mothers. With respect to risk taking, Kindleberger 
and Kuebli (2007) found that fathers of daughters monitored their girls more closely 
than fathers of boys, while no such difference was found for mothers. 

Summarizing, gender specific parenting of sons and daughters seems to be 
more pronounced in fathers than in mothers, in particular for male-gender types 
of play or parenting (e.g., rough-and-tumble play). Of note, again, interparental 
differences in parenting of sons and daughters appear to be small, are not found 
for all gender-typed forms of play (e.g., pretend play; Lindsey & Mize 2001), and 
some studies have also reported absence of such differences (e.g., MacDonald  
& Parke, 1986; Russell & Russell, 1987). 

Evolution and anxiety

having discussed the evolutionary basis of differences in parental investment 
and parenting behavior, we shift our attention to the relationship between human 
evolution and anxiety. In this section, we first explain the evolutionary basis of 
anxiety and highlight differences between evolutionary relevant and evolutionary 
irrelevant fears. Second, we show that the development of fears follows a predictable 
and evolutionary appropriate course. We end this section with a discussion of the 
acquisition pathways of fear in children. 

Evolutionary basis of anxiety 
although excessive anxiety can lead to severe limits in daily functioning (Kroenke, 
Spitzer, Williams, Monahan, & Löwe, 2007), anxiety helps organisms defend against 
several kinds of threats (Marks & Nesse, 1994). Different subtypes of fear were 
shaped during human evolution to cope with a wide variety of threats (Nesse, 
1990). for example, fear of strangers protects us from harm by unknown people, 
and fear of animals from being attacked or poisoned. 

as humans evolved in an unpredictable environment in which predators, 
heights, and hostile strangers were present, it was very important to rapidly 
locate and quickly respond to potentially dangerous events in the environment.  
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In support of this notion, research has shown selective attention to potentially 
threatening stimuli (e.g., Öhman, flykt, & Esteves, 2001; Öhman, Lundqvist, & 
Esteves, 2001). This evolved fear module is not only activated in aversive contexts 
by stimuli that are fear relevant in an evolutionary sense (e.g., Öhman & Mineka, 
2001), such as snakes and spiders, but also by evolutionary irrelevant fears (e.g., 
Blanchette, 2006; Brosch & Sharma, 2005; fox, Griggs, & Mouchlianitis, 2007); that 
is, fears that are apparent now, but did not exist in earlier times, such as fear of 
electricity and cars. This suggests that in addition to an innate ‘module’ to detect 
relevant threats, experience may also lead to rapid detection of threatening stimuli.  
as infants and young children have less experience with threatening stimuli than 
adults, they can be valuable in research studying the role of experience in anxiety. 
Indeed, studies (e.g., LoBue, 2010) show that infants detect stimuli with which they 
have had some negative experience more quickly than stimuli with which they 
had little or no negative experience, suggesting that experience plays a role in 
humans’ ability to quickly detect modern threats. In sum, the results of the above 
mentioned experiments point in the direction of a fear module that responds to 
both evolutionary relevant and evolutionary irrelevant threats. 

Nevertheless, there are some remarkable differences between evolutionary 
relevant and evolutionary irrelevant fears. first, specific phobias for evolutionary 
relevant objects are more common than phobias for recent dangerous objects 
(see Emmelkamp & Wittchen, 2009). Second, the study of Bornas, Mühlberger, 
Llabrés, Wiedemann, and Pauli (2009) showed higher activation of more ancient 
brain systems in evolutionary relevant phobias compared to evolutionary irrelevant 
phobias. Third, evolutionary relevant fears are acquired rapidly (Öhman, 1986), and 
are more difficult to extinguish than fears of evolutionary irrelevant stimuli (Cook, 
Lang, & hodes, 1986; hugdahl & Kärker, 1981). fourth, associative conditioning 
is not even needed to prompt evolutionary relevant fears; different studies show 
that fewer cases of direct classical conditioning had occurred in the etiology of 
evolutionary relevant than in evolutionary irrelevant phobias (harris & Menzies, 
1996; Menzies & harris, 1997; Poulton, Davies, Menzies, Langley, & Silva, 1998; 
Poulton, Menzies, Craske, Langley, & Silva, 1999), which indicates a spontaneous 
acquisition of evolutionary relevant fears. In sum, both evolutionary relevant and 
evolutionary irrelevant threats are detected very rapidly, but evolutionary relevant 
fears are more common, involve older brain regions, are more difficult to extinguish, 
and can arise without associative conditioning. however, it should be noted that 
some evolutionary irrelevant fears can be traced back to evolutionary relevant 
fears. for example, fear of getting an injection may seem evolutionary irrelevant, 
but painful skin penetration by a sharp object already posed a threat to survival in 
the course of human evolution.
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The development of normal fears in children 
as Muris and field (2011) point out in their review, all children experience 
relatively mild fears that naturally wax and wane and follow a predictable course.  
Moreover, there appear to be clear age differences in fear content (see the review 
of Gullone, 2000). Babies become fearful of stimuli in their immediate environment, 
such as loud noises. around their first birthday, infants become fearful of strange 
persons and separation anxiety arises. fear of strange objects and heights also 
increases at this age. In preschool children fear of being alone, darkness, and animals 
is more prominent. In school aged children fear of supernatural phenomena, social 
and evaluative situations (fear of failure and criticism), bodily injury, illness, and 
death becomes increasingly manifest, whereas in adolescence more global fears 
emerge, such as worries about the economy or politics (Gullone, 2000). 

Children’s fears do not only follow a predictable course, but they also seem 
evolutionary appropriate (Boyer & Bergstrom, 2011). That is, children’s developing 
fears focus on threats to children’s fitness. for example, infant stranger anxiety is 
adaptive as it provides a powerful protection against dangerous conspecifics in the 
light of their extreme helplessness. another example, the fear of being or sleeping 
alone is appropriate given the potential danger of predators. 

The acquisition of fears in children 
anxiety disorders show significant familial aggregation (hettema et al., 2001).  
More specifically, children whose parents have an anxiety disorder are at a greater 
risk for having an anxiety disorder themselves (Turner et al., 1987).Similarly, parents 
of children with anxiety disorders are more likely to have an anxiety disorder 
compared to control parents (Last et al., 1987; Last et al., 1991; Lieb et al., 2000).  
Estimated heritabilities across the anxiety disorders vary between 30 to 40 percent 
(hettema et al., 2001). Genes influence individual differences in levels of anxiety 
among children, but environmental factors are at least of equal importance (Gregory 
& Eley, 2007). This leaves room for specific learning experiences during development. 
although fears may occur in the absence of learning experiences (as showed above 
for the evolutionary relevant fears), children can acquire fears via three learning 
pathways: (1) conditioning; (2) vicarious acquisition (modeling); (3) transmission of 
information and instruction (Rachman, 1977). Each pathway will be discussed below, 
with a particular focus on the transmission of fears from parents to children. 
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The first pathway for the development of anxiety concerns conditioning.  
as experimental manipulation of fears in children via conditioning raises serious 
ethical considerations, researchers try to map the role of conditioning in child 
anxiety by means of naturalistic and retrospective studies. an example of a 
naturalistic study is the one of Dollinger, O’Donnell, and Staley (1984) who compared 
the fears of child survivors of a lightning strike with matched control children.  
The victims of the lightning strike reported more numerous and more intense fears of 
thunderstorms, lightning, and tornadoes than control children. In their review of the 
empirical retrospective support for Rachman’s theory of fear acquisition in relation 
to the origins of childhood phobias, King, Gullone, and Ollendick (1998) found that 
the percentage of children that acquired their fear via conditioning varied from 0%  
(for fear of water) to 91% (for fear of dogs) of the children. 

The second route for the development of anxiety concerns the modeling of fears. 
Children can acquire anxiety through observation of other’s fearful behavior, 
mostly their parents, in response to certain stimuli. for example, in the study of 
Gerull and Rapee (2002), 15-to-20-month-old infants were shown a rubber snake 
and spider each paired with a negative or positive expression by their mothers.  
Results indicated that toddlers showed more avoidance and fearfulness following 
the negative expressions by mothers compared to positive expressions.  
More evidence for the transmission of fears from parent to child through 
modeling comes from an experiment of De Rosnay and colleagues (2006): infants  
(12 to 14 months) of mothers who were trained to express anxiety were more 
fearful and avoidant with a stranger after observing their mother interacting socially 
anxious with the stranger than after a non-anxious mother-stranger interaction. 

The third pathway concerns the transmission of fears through information and 
instruction. field and colleagues showed in a series of experiments that threat 
information can lead to fear in children. They presented school-aged children with 
threat, positive, or no information about three novel animals (australian marsupials; 
the cuscus, quokka, and quoll). Verbal threat information created behavioral 
avoidance, as measured by reluctance to approach a wooden box that they believed 
to contain the marsupial (field, 2006a; field & Lawson, 2003) and increased heart 
rate during this approach task (field & Schorah, 2007). Moreover, self-reported 
fear beliefs increased after hearing the threat information (field, 2006b; field  
& Lawson, 2003), which lasted up to 6 months (field, Lawson, & Banerjee, 2008).  
In these experiments, the experimenters offered the verbal threat information.  
Muris, Van Zwol, huijding, and Mayer (2010) demonstrated that negative information 
about an unknown animal given by parents also increases children’s fear.  
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They provided parents of children aged 8-13 years with information (negative, 
ambiguous, or positive) about an unknown animal, and were instructed to describe 
a series of imaginary confrontations with this animal to their child. Results showed 
that children whose parents received negative information about the animal 
reported a significantly higher level of fear than children of parents who received 
positive information. 

Research is inconclusive about which pathway plays the most important 
role in the development of child anxiety (see the review of King et al., 1998).  
Some studies (e.g., Ollendick & King, 1991) found that a vast majority of children 
attributed their fear to information/instruction, followed by modeling and direct 
conditioning. Other studies (e.g., Muris, Merckelbach, & Collaris, 1997) found 
that most children attributed the onset of their fear to conditioning, followed by 
negative information/instruction and modeling. Interestingly, in the study of Muris 
et al. (1997), 33% of the children did not know what caused their fear, suggesting 
that it may be difficult if not impossible to attribute the etiology of personal fears 
to one of three pathways. It is important to note that the three pathways of fear 
are not independent, but interactive (Ollendick & King, 1991). That is, more 
than one pathway is typically involved in the acquisition of fears in children.  
Ollendick and King showed that in only a minority of the children information/
instruction or modeling alone were sufficient to evoke high levels of fear. for most 
children, it was necessary that both modeling and information/instruction were present 
or that these indirect sources of fear were combined with conditioning experiences. 
Even though it remains unclear which pathway is most important, it is certain that 
parents may play a role in the transmission of fear through the three pathways. 

Fathers’ and mothers’ effects on child anxiety

Babies are born anxious, which helps them to survive as they are extremely 
vulnerable and ask for protection and guidance when anxious. Yet their 
developmental task is to overcome fear as their vulnerability decreases and their 
motor and cognitive skills to deal with potentially dangerous situations increase 
with age. Parents can assist children in overcoming fears by the signals they give 
about novel and potentially dangerous stimuli, by the role models they give in how 
to approach such stimuli, by the encouragement and guidance they give their children 
in approaching such stimuli, by the protection they offer their children while exploring 
new stimuli, and by the trust they transmit to their children in whether or not they feel 
their children can cope independently with new stimuli. Based on the evolutionary 
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based differences between fathers’ and mothers’ roles in child upbringing, fathers 
and mothers are assumed to play different roles in helping children overcome 
anxiety, and fathers’ and mothers’ own anxiety is assumed to have different effects 
on child anxiety based on their different roles (see also Bögels & Perotti, 2011). In this 
section, we will review research in which fathers’ and mothers’ role in (overcoming) 
child anxiety is examined in a comparative way, in order to explore evidence for 
different roles of fathers and mothers in the etiology of child anxiety. We start from 
the review on the same issue by Bögels and Phares (2008), and add studies that 
have been published since, covering the years 2006-beginning 2012. a literature 
search was conducted of all studies analyzing the paternal and maternal role 
in (overcoming) child anxiety in PsycINfO, PubMed, Web of science, academic 
search premier, Psychiatry online, and Medline for the period from 2006 to 2012.  
Keywords, title and abstract information were used. The main search terms were  
(in different combinations): father, paternal, parenting, rearing, anxiety, anxiety 
disorders, stress, behavioral inhibition, internalizing problems, internalizing behavior, 
sex differences, and gender differences. 

Bögels and Phares (2008) reviewed four types of studies concerning paternal 
factors related to child anxiety: (1) bottom-up studies on differences between 
fathers versus mothers of anxiety disordered or high anxious versus normal anxious 
children; (2) top-down studies on characteristics of offspring of fathers versus 
mothers with anxiety disorders compared to non-anxious fathers and mothers; 
(3) longitudinal and cross-sectional correlational studies on the relationship 
between paternal versus maternal factors and child anxiety symptoms, and  
(4) treatment-related research. We will summarize what was found in the review,  
and add new studies within the four categories that have been published since 
2006. Moreover, we add a fifth line of research that has started very recently: 
experimental research. 

Note that next to the review of Bögels and Phares (2008), a meta-analysis by  
Van der Bruggen and colleagues in the same publication year (2008) provided 
tentative support for the idea that paternal rearing is important in child anxiety. That 
is, the association between parental control and child anxiety was large in studies 
that did include fathers (n = 5, d = .84) and medium in studies including mothers only  
(n = 18, d = .50), although it should be mentioned that this difference in effect size 
was not significant. 

With respect to the different kinds of evidence, it should be noted that some 
types of paradigms and designs lead to stronger evidence than others (for a full 
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discussion see Restifo & Bögels, 2009). We assume that studies using observations 
of parenting, compared to self-reported or child-reported parenting lead to 
stronger evidence, as observation of parenting by third parties is more objective 
and less dependent of making social desirable impressions, and are less affected by 
responder biases. Moreover, studies using longitudinal correlational designs lead 
to stronger evidence than cross-sectional correlational studies, as sequential rather 
than associative relations can be investigated. finally, strongest evidence comes 
from experimental designs that allow for direct testing of causal relationships. 

Bottom-up studies: Observed rearing 
In the review of Bögels and Phares (2008) three studies were identified that used 
observations comparing fathers’ and mothers’ parenting behavior of anxious 
versus normal children. Two of these studies found that both mothers and fathers 
of anxious children were more controlling, and one study only found mothers of 
anxious children to be more controlling. however, these studies did not include 
fathers of divorced and lower SES families, leaving the possibility open that anxious 
fathers (who are more often from lower SES and divorced) were underrepresented. 
We identified three more recent bottom-up studies on observed rearing of fathers 
versus mothers in anxiety-disordered versus normal children. 

Suveg et al. (2008) studied children aged 8-13 with (n = 28) and without (n = 28) 
anxiety disorders, in interaction with both their father and their mother about a 
situation where the child felt angry, anxious, and happy. fathers and mothers of 
anxiety-disordered boys exhibited more negative and less positive affect than 
fathers and mothers of control children. 

Using the same paradigm, hudson, Comer, and Kendall (2008) studied 55 anxiety-
disordered children seeking treatment and 29 control children with their parents. 
Mothers of anxiety-disordered children showed less warmth during the positive 
situation compared to mothers of control children, whereas no difference in warmth 
between the two groups was found for the anxious situation. fathers of anxiety-
disordered children showed less warmth during all situations compared to fathers 
of control children. With respect to intrusiveness, mothers of anxiety-disordered 
children showed more intrusiveness in the angry emotion situation compared to 
mothers of control children, and no such effect for fathers occurred. The effects did 
not differ for boys and girls. 

Bögels, Bamelis, and Van der Bruggen (2008) found that fathers but not mothers 
of anxiety-disordered children aged 7-18 (n = 121), in comparison to fathers 
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and mothers of control children (n = 38) were interacting in a borderline more 
controlling (or less autonomy encouraging), but not more rejecting, way with 
children in a family discussion around issues of disagreement between parents 
and child. however, when including only families in which both mother and father 
participated, also mothers of anxiety disordered children were found to be more 
controlling. Moreover, fathers, but not mothers, of anxiety-disordered children 
supported their partners less. 

To summarize, some differences in observed parenting between mothers and 
fathers of anxiety-disordered compared to control children were found in recent 
studies using family discussion tasks, showing that mothers of anxious children 
show more intrusiveness while discussing negative emotions, whereas this effect 
was not found for fathers. Moreover, fathers of anxious children support the mother 
less during a family discussion than fathers of control children.

Bottom-up studies: Reported rearing 
Bögels and Phares (2008) identified three bottom-up studies on parents of anxious 
children relying on self-report, showing that, compared to mothers, fathers were 
more rigid and depressed, felt more inadequate and worried more about the 
relationship with their child, and reported giving less guidance to their children. 
In addition, relative to non-anxious children, high-anxious children felt they could 
relate better to their mother than father. 

a more recent study of Lindhout et al. (2006) compared parent- and child-reported 
rearing of parents of anxiety-disordered (n = 25 mothers and 10 fathers) and control 
children (n = 23 mothers and 13 fathers). They found that differences between 
anxiety-disordered and control children in rearing (i.e., more overprotection 
according to the anxious children, more worry about and negative affect towards 
the children, less granting of autonomy) were not different for mothers and fathers. 
Note however that more than half of the fathers were missing in the anxiety-
disordered group, therefore the risk of systematic missings (e.g., more anxious 
fathers missing) and invalid conclusions as a result is high. 

a somewhat different approach was applied by Majdandžić, De Vente, and 
Bögels (2010) in which anxiety disorders were assessed in 121 couples who 
were expecting their first child. The parents-to-be rated their own father’s and 
mother’s encouragement of autonomy (versus overprotection) and acceptance  
(versus rejection). analyses taking into account within-couple dependency 
indicated no differences between men and women in the relation between their 
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own rearing history and their anxiety. Perceived lower encouragement of autonomy 
by mothers predicted social anxiety disorder, but not other anxiety disorders, 
whereas perceived lower encouragement of autonomy by fathers predicted other 
anxiety disorders, but not social anxiety disorder. 

In sum, there is evidence from bottom-up studies using self-report that fathers of 
anxious children are more controlling, give less guidance, and are more rigid than 
mothers, whereas a more recent study did not find reported differences in rearing 
for fathers and mothers. furthermore, mothers’ role may be more important in 
social anxiety disorder and fathers’ role in other anxiety disorders. 

Top-down studies 
Very few studies were identified by Bögels and Phares (2008) that studied fathers 
with anxiety disorders or high anxiety compared to mothers, and the effects on 
their offspring. They concluded that we know almost nothing about the offspring 
of parents with anxiety disorders, except that after an earthquake (Kiliç, Özgüven, 
 & Sayil, 2003) fathers’ but not mothers’ PTSD is predictive as to whether their 
offspring developed PTSD. Moreover, there is some evidence that anxiety in 
fathers but not in mothers shapes the relationship with the child, such that the child 
perceives the relationship as less warm (Bögels, Van Oosten, Muris, & Smulders, 
2001) and more conflictual (Edwards, Barkley, Laneri, fletcher, & Metevia, 2001).
 
More recently, Bögels et al. (2008) showed, in the above reviewed study using a 
family discussion task, that in families of anxiety-disordered children in which fathers 
had anxiety disorders (n = 18), fathers were borderline more controlling and rejecting 
towards their anxious child than in families in which fathers had no anxiety disorders. 
Moreover, mothers in these families were more rejecting towards their anxious child. 
furthermore, fathers with anxiety disorders dominated the conversation relative to 
mothers. Mothers’ anxiety status was not associated with different rearing behaviors 
in both parents. Bögels et al. (2008) concluded that fathers’ anxiety status seems to 
make the difference in raising an anxiety-disordered child. 

In the study of hudson et al. (2008; already discussed under bottom-up studies) 
on the role of children’s emotions and parental anxiety comparing both parents of 
anxiety disordered and control children, fathers with anxiety disorders (n = 26) were 
less warm than fathers without anxiety disorders (n = 17), with anxious fathers of 
anxious children showing less warmth than anxious fathers of non-anxious children. 
In contrast, for mothers with (n = 32) and without (n = 36) anxiety disorders, no 
differences in displayed warmth were found. 



The evolutionary basis of parenting and the relationship with child anxiety — 45

2

Van Gastel, Legerstee, and ferdinand (2009) conducted a study with 71 children 
aged 8-12 with anxiety disorders, their 70 mothers and 58 fathers, and a control 
sample of 93 children, 93 mothers and 82 fathers. They assessed child and parental 
anxiety disorders, and perceived but not observed rearing. When entered as 
separate predictors, maternal but not paternal current anxiety disorder predicted 
child anxiety disorder. Children of anxiety-disordered fathers perceived them 
as displaying less anxious rearing compared to children of non-anxious fathers.  
The authors unfortunately do not explain this contradictory finding, but they note 
that anxious children may perceive parenting styles differently than non-anxious 
children and that a perceived parenting style might not correspond with an objective 
parenting style, or a parenting style as perceived by the parents themselves.  
No other differences were found in the perceived parenting of mothers and fathers 
with and without anxiety disorders.

In conclusion, fathers with anxiety disorders are found to display more controlling 
behavior with their children and dominated the partner conversation with their child 
present, and were less warm, whereas such differences were not found for mothers 
with and without anxiety disorders. however, children’s perception of their parents 
may differ as one study found children of anxiety-disordered fathers to rate them 
as displaying less anxious rearing than children of fathers without anxiety disorders. 

Correlational cross-sectional research: Self-report of parenting 
Bögels and Phares (2008) identified a series of correlational cross-sectional studies 
using self-report on the relation between paternal and maternal variables related to 
child anxiety and found most, but not all, studies providing evidence of a specific or 
different role of the father, with child anxiety being related to paternal control, lack 
of affection, anxious rearing, and paternal anxiety. Moreover, they identified various 
longitudinal studies, using large samples, which showed that father closeness or 
the quality of the father-adolescent relationship (in divorced as well as in complete 
families) predicted anxiety and depressive symptoms better than that of mothers. 
We identified four more recent cross-sectional correlational studies using self-
report, on the relation between paternal and maternal parenting and child anxiety. 

Noguchi and Ollendick (2010) found that more family expressiveness as perceived 
by the father (e.g., “we say anything we want around the home”) was in older youth 
with psychopathology (n = 178) associated with more social anxiety, whereas family 
expressiveness as perceived by the mother was associated with less youth social 
anxiety (the latter finding was in line with predictions that family expressiveness 
protects against social anxiety). Note however that most of the sample suffered 
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from aDhD or oppositional defiant disorder, and social anxiety may actually be a 
protective factor against social impulsivity for these children. 

Reitman and asseff (2010), in a sample of 200 psychology students, found that 
perceived paternal acceptance was negatively related and maternal control 
positively related to student anxiety, but only for female undergraduates.  
for male students the reverse pattern was observed; that is, maternal acceptance 
was negatively related and paternal control positively related to undergraduates’ 
anxiety, but non-significant. 

Pahl, Barrett, and Gullo (2012) investigated in 236 children aged 4-6 the association 
between fathers’ and mothers’ negative affectivity and parenting stress and 
children’s anxiety and behavioral inhibition (BI), all measures being rated by 
parents. Lower negative affect and parenting stress in mothers was related to less 
child BI, whereas higher negative affect in fathers was related to less child BI and 
anxiety. The authors do not give an explanation for this unexpected finding. It 
may be that fathers’ negative affect toughens up the children (see Belsky, Putnam,  
& Crnic, 1996), thereby reducing the risk for the development of BI and anxiety. 

Verhoeven et al. (2011) studied self-reported paternal and maternal rearing in 
relation to child anxiety in children (n = 127) and adolescents (n = 179). They found 
that maternal overcontrol was uniquely related to elementary school-aged children’s 
anxiety whereas paternal overcontrol was more important during adolescence. 
Opposite to expectations, higher levels of parental autonomy granting were 
related to higher levels of anxiety for younger elementary school-aged children  
(age < 10). for adolescents, the association between paternal overcontrol and 
anxiety was stronger for older adolescents (age > 15), with higher levels of 
overcontrol related to higher levels of anxiety. 

Taken together, cross-sectional correlational research with self-reported parenting 
measures suggests that differences in the relation of maternal and paternal 
parenting with child anxiety varies with age and child gender. It is of note that 
paternal and maternal rearing is sometimes oppositely related to child anxiety, 
suggesting different roles for fathers and mothers in maintaining or overcoming 
child anxiety.

Correlational cross-sectional research: Observation of parenting 
Bögels and Phares (2008) identified two correlational cross-sectional studies 
using observation of parenting. These studies showed that fathers’, but not 



The evolutionary basis of parenting and the relationship with child anxiety — 47

2

mothers’, observed warmth and encouragement of psychological autonomy as 
reported by the child, were associated with lower levels of internalizing problems.  
Moreover, paternal anxious responses during discussions led to more perceived threat 
and avoidance in children than maternal anxious responses. We identified four more 
recent correlational studies on observed fathering versus mothering and child anxiety. 

hastings et al. (2008) studied 133 children aged 2-5 with all mothers and  
105 fathers, measuring vagal tone, parenting as observed in several tasks in the 
lab and at home, self-reported parenting, and child social wariness as observed 
in daycare or on preschool and in a laboratory interaction with strange children. 
The hypothesis was tested that less supportive and more protective overcontrolling 
parenting would be especially maladaptive for children with weaker vagal 
suppression, marking a poorer dispositional self-regulatory capacity. In line, 
when vagal suppression was weaker, more supportive fathering predicted fewer 
internalizing problems and less inhibition. When vagal suppression was stronger, 
so called protective overcontrolling fathering predicted less social wariness, 
whereas when vagal suppression was weaker, there was some trend of protective 
overcontrolling fathering predicting more social wariness. for mothers, the opposite 
effect was found: more protective overcontrolling mothering predicted more 
wariness when vagal suppression was stronger, but not when vagal suppression 
was weaker. Moreover, there were more links between mothers’ self-reported 
parenting and child outcomes than for observed parenting, whereas the opposite 
tended to be true for fathers. 

Van der Bruggen, Bögels, and Zeilst (2010a) examined whether the relationships 
between child trait anxiety, parent trait anxiety and parental control, assessed 
during two Tangram puzzles in which one time father and one time mother had to 
assist their child (n = 37), differed as a function of both parent and child gender. 
They found that higher father trait anxiety was significantly associated with lower 
paternal control for girls, but not for boys. The relationship between child trait 
anxiety and parental control did not differ as a function of parent gender. 

Van der Bruggen, Stams, Bögels, and Paulussen-hoogeboom (2010b) studied 
observed paternal and maternal parenting and depression and anxiety problems 
in 35 children aged 4.5 years, rating 60 minutes of unstructured father- and 
mother–child interactions. Results indicated that lower levels of paternal autonomy 
granting (but not paternal warmth, rejection and psychological control) were 
associated with more child anxiety/depression at 4.5 years, whereas maternal 
autonomy encouragement was not associated with child anxiety/depression. 
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Maternal rejection was associated with more child anxiety/depression, and 
maternal psychological control was borderline significantly associated with child 
anxiety/depression. Unexpectedly, maternal warmth was borderline significantly 
associated with more anxiety/depression. 

Karreman, De haas, Van Tuijl, Van aken, and Deković (2010), studying 72 two-
parent families and their first-born 3 year old, found that observed negative control 
of both mother and father strengthened the relationship between parents’ rating 
of child fear and internalizing problems. Parenting behaviors of both fathers and 
mothers were unrelated to parents’ ratings of fear or internalizing problems. 

In sum, correlational studies on observed parenting related to child anxiety suggest 
different roles for fathers and mothers, for example, paternal lower autonomy 
encouragement and maternal rejection are found to be related to young children’s 
anxiety. Moreover, one study found that in children who are susceptible for rearing 
because of weaker emotion regulation, paternal overcontrol was associated with 
more child anxiety, whereas maternal overcontrol was associated with less child 
anxiety, indicating different roles for fathers and mothers in sensitive children. finally, 
the finding that observed parenting leads to stronger support for father-child anxiety 
associations, whereas reported parenting to more mother-child anxiety association, 
may explain inconsistent research findings concerning father-mother differences. 

Longitudinal studies 
Bögels and Phares (2008) identified only one longitudinal study on how differences 
in observed rearing of fathers versus mothers predict BI in infant boys. Belsky, hsieh, 
and Crnic (1998) showed that fathers’ more negative rearing behavior towards their 
sons who are high in negative emotionality at age 1 predicted less BI at age 4, 
whereas mothers’ rearing did not predict BI. Bögels and Phares (2008) explain this 
finding by that fathers’ role might be to toughen up their temperamentally sensitive 
children. four more recent longitudinal studies were identified. 

McShane and hastings (2009) tested a new vignette measure of parenting in 
115 mothers and 92 fathers of preschool children, and measured children’s 
observed anxiety and teacher-reported internalizing problems, 1 year apart.  
Maternal overprotection and paternal critical control predicted child anxiety and 
internalizing problems. Paternal support predicted less internalizing problems 
in girls only. Conversely, children’s anxiety predicted increasing paternal 
overprotection, and their internalizing problems tended to predict increasing 
maternal overprotection and critical control. 
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hughes and Gullone (2010) asked 177 adolescents and their parents (172 mothers, 
124 fathers) to complete measures about internalizing symptoms 6 months apart. 
Reciprocity was found between adolescents and mother internalizing symptoms; 
that is, maternal internalizing symptoms at T1 predicted adolescents’ self-reported 
internalizing symptoms at T2, and interestingly, adolescent internalizing symptoms 
at T1 predicted maternal internalizing symptoms at T2. Reciprocity did not occur 
between adolescents and father internalizing symptoms. Parenting lower self-
esteem at T1 of both mothers and fathers predicted children’s internalizing 
symptoms at T2. 

Edwards, Rapee, and Kennedy (2010) had 632 mothers and 249 fathers complete 
questionnaires at two measurement occasions, 12 months apart, concerning their 
preschool children age 3-5 at T1. according to maternal report, child anxiety at 
T2 was predicted by previous maternal overprotection and negative affectivity, 
and according to paternal report, child anxiety was predicted by previous paternal 
overprotection but not negative affectivity. 

Majdandžić and colleagues (2014b) investigated fathers and mothers while 
doing one puzzle and two game tasks with their two children, age 2 and age 4  
(n = 188). They assessed overinvolvement and challenging parenting behavior, a 
new parenting concept that is assumed to be more characteristic for fathers and 
it was hypothesized that fathers who challenge their children more will help their 
children overcome social anxieties. Mother’s challenging parenting behavior 
predicted more social anxiety 6 months later in the oldest child, and father’s 
challenging parenting behavior predicted less subsequent social anxiety of the 
oldest child. for the youngest child, maternal and paternal parenting behavior did 
not predict subsequent social anxiety.
 
To conclude, the few available longitudinal studies on father-mother differences 
show that, compared to mothers, fathers may have a specific role in certain children 
already at a very young age: fathers’ toughening up of their infant boy with a 
sensitive temperament protects against a BI development, challenging fathering 
predicts less social anxiety in the first-born child, and fathers’ support predicts 
less internalizing symptoms in girls. Of note, fathers’ internalizing symptoms do 
not predict adolescents’ internalizing symptoms whereas mothers’ internalizing 
symptoms do, and the other way around, suggesting that mothers’ and adolescents’ 
anxiety and depression are more intertwined than in fathers. 
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Treatment research 
Evidence on differences between the role of the father and mother in child anxiety 
can also come from studies on parents’ role in treatment. fathers are however much 
less involved in treatment of children’s psychopathology than mothers, and very 
little is known about the inclusion of fathers in treatment of child anxiety disorders 
in contrast to externalizing disorders, where including fathers positively predicts 
outcome (Bögels & Phares, 2008). 

Liber et al. (2008) investigated the predictive value of paternal and maternal 
emotional warmth, rejection, overprotection, anxiety, and depression for CBT 
outcome in clinic-referred anxious children (n = 124, ages 8-12, 123 mothers, and 
108 fathers). a higher level of maternal emotional warmth was associated with a 
less favorable treatment outcome. higher levels of paternal rejection, anxiety, and 
depressive symptoms were consistently associated with a less favorable treatment 
outcome. Child gender did not interact with any of the predictors. 

In line, a somewhat older study of Rapee (2000) studying effects of CBT involving 
parents for n = 95 anxiety disordered children aged 7-16, that was not included 
in the 2008 review of Bögels and Phares, found that paternal, but not maternal 
pretreatment anxiety predicted less favorable outcome for the children.
 
Podell and Kendall (2011) investigated the effect of father and mother attendance 
in CBT for youth aged 8-13 with anxiety disorders (n = 45), in a non-randomized 
fashion, that is, within a family CBT in which both the father and the mother were 
expected to participate in the sessions. The authors found that combined father 
and mother attendance was associated with improved child outcome, suggesting 
that fathers’ presence, next to mothers’ presence, is important in child anxiety 
treatment. On a critical note, it remains unclear whether father attendance was 
related to divorce status, as 8 of the 45 children lived only with the mother. 

a recent study of Van der Bruggen and Bögels (2012a) randomized fathers (n = 21) 
and mothers (n = 27) of children aged 7-12 with anxiety disorders to follow a Parent 
Cognitive Behavior Therapy in father or mother groups. Both father and mother 
groups were effective in reducing child anxiety symptoms and disorders, and 
there was no significant difference in effect for children whose father had followed 
the training compared to children whose mother had followed the training.  
Results suggest that both fathers and mothers are important change agencies in 
helping children overcome excessive fears. 
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In sum, these four treatment-related studies point to a specific role of the father in 
helping anxiety-disordered children overcoming their fears, suggesting that anxious 
and depressed fathers have a particular negative effect on treatment of their anxious 
children. Moreover, involving fathers in treatment is as effective as involving mothers, 
and involving both parents is more effective than involving only mothers. 

Experimental research 
Very recently, researchers have started to compare the effects of anxious versus 
confident father and mother behavior using experimental paradigms in which 
parental anxiety is manipulated. Such designs offer the most powerful tests of 
potential differences in effects of fathers’ and mothers’ modeling. 

Burstein and Ginsburg (2010) trained 12 fathers and 13 mothers to act once 
anxious and once confident before two planned spelling tests with their child aged 
8-12. Children endorsed higher anxiety levels, anxious cognitions, and desired 
avoidance, in the condition in which the parents displayed anxiety, regardless 
of parent gender. Moreover, fathers had a stronger effect on child anxiety and 
cognition than mothers.
 
Bögels and colleagues (2011) studied 141 children aged 9-11 who were confronted 
with ambiguous social situations in which the father or mother figure responded in 
a socially anxious or socially confident way, and the children had to indicate how 
socially anxious they would feel. Children in general and children with low social 
anxiety were found to be more influenced by their mothers’ compared to their 
fathers’ behavior. however, high socially-anxious children were more influenced by 
their fathers’ compared to mothers’ reaction. 

also conducted in our lab, a recent study of aktar et al. (2013b) compared social 
referencing in 1 year old infants (n = 122) while watching their fathers (n = 122) 
compared to their mothers (n = 120). Two tasks were displayed: meeting a stranger 
and a dinosaur toy. The association between infant avoidance and expressed 
parental anxiety did not differ for mothers and fathers. however, it appeared 
that paternal encouragement was positively associated with infant avoidance, 
while maternal encouragement had a negligible relation with infant avoidance.  
The authors conclude that parental encouragement may not always help infants to 
decrease their avoidance in face of ambiguous stimuli. 

In conclusion, the three experimental studies reviewed here support the view that 
both mothers and fathers play an important role in the development or overcoming 
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of child anxiety. One study showed that fathers are even more influential than 
mothers on high anxious children. 

Summary 
When integrating the findings from the different type of studies on parental effects 
on child anxiety reviewed above, a complex picture emerges. With respect to 
overcontrolling parenting behavior, some studies show that maternal overcontrol 
is more related to child anxiety (e.g., hudson et al., 2008; Reitman & asseff, 2010; 
Verhoeven et al., 2011), whereas other studies come to conclude that overcontrolling 
behavior of the father is more associated with anxiety in the child (e.g., Bögels et 
al., 2008; McShane & hastings, 2009; Van der Bruggen et al., 2010b), whereas still 
other studies did not find a different association of overcontrolling behavior of 
mothers and fathers with child anxiety (e.g., Karreman et al., 2010; Van der Bruggen 
et al., 2010a). 

Overprotective parenting might lead to anxiety because it reduces children’s 
exposure to novelty and hinders the development of coping skills and sense of 
control (Chorpita & Barlow, 1998), thereby raising the risk for the development of 
an anxiety disorder. Both maternal and paternal overprotection appeared to be 
associated with child anxiety. Only one of the reviewed studies found that maternal 
overprotection, but not paternal overprotection, predicted later child anxiety 
(McShane & hastings, 2009). however, as mothers are in general more careful, risk-
aversive and protective than fathers, as argued above, maternal protective behavior 
may sooner turn into overprotective parenting than paternal protective behavior.
 
Regarding parental warmth, anxious fathers appear to show less warmth compared 
to non-anxious fathers. Paternal warmth seems to promote children’s mental health; 
that is, it is associated with lower levels of internalizing problems (Bögels & Phares, 
2008). By contrast, too much maternal warmth seems to hinder child development: 
two studies showed that maternal warmth was associated with more anxiety and 
depression (Van der Bruggen et al., 2010b) and a less favorable treatment outcome 
for children with anxiety disorders (Liber et al., 2008). 

Parental rejection/negativity, whether expressed by fathers or mothers, mainly has 
negative consequences for children (Bögels et al, 2008; Liber et al., 2008; Van der 
Bruggen et al., 2010b). however, two studies (Belsky et al., 1998; Pahl et al., 2012) 
showed that higher negative affect in fathers was associated with less child BI and 
anxiety. Negative parenting behavior may thus also have favorable outcomes for 
some children. 
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Conclusions and discussion 

In this review we discussed the evolutionary basis of differences in paternal 
and maternal parenting behavior in Western societies and applied this to the 
intergenerational transmission of anxiety (disorders) from parents to children. 

first, we examined the relationship between evolution and parenting. We argued 
that paternal investment evolved mostly because of the increased complexity of 
the social networks in which our ancestors lived. In this complex social ecology, 
maternal investment and support were not sufficient to raise children given their 
extremely long developmental period to reproductive age. although fathers do 
invest in their children, the amount of investment remained larger for mothers 
than fathers, and this interparental difference in investment still holds today.  
Moreover, in which of their children parents invest more seems to be related to 
offspring’s reproductive potential. It appeared that parents invest more in healthy 
children. In this sense, it does not seem beneficial to invest in anxious children. 
however, investing in anxious children may be advantageous as the differential 
susceptibility for rearing theory (Belsky & Pluess, 2009) states that some children 
are more susceptible, for better or worse, to effects of parenting than others. In 
particular, it has been hypothesized that parenting affects emotionally reactive 
children to a larger extent than other children (Belsky, 2005). Several studies 
support this hypothesis (e.g., Blair, 2002; De Rosnay et al., 2006; Klein Velderman, 
Bakermans-Kranenburg, Juffer, & Van IJzendoorn, 2006). Moreover, there might 
be a sex difference in the reproductive potential of anxious children. That is, the 
attainment of life goals (i.e., finding a partner, marrying, becoming a parent) may 
be more difficult for anxious men than for anxious women. There is some research 
supporting this notion. for example, men with a history of shyness are more likely 
than their non-shy counterparts to delay entry into marriage and parenthood, 
whereas women with a history of shyness more often follow a conventional pattern 
of marriage, childbearing, and homemaking (Caspi, Elder, & Bem, 1988; Kerr, 
Lambert, & Bem, 1996). a complicating factor is the fact that differential parental 
investment is also affected by parental access to resources (as already explained 
above; Beaulieu & Bugental, 2008). In this sense, it is less beneficial for low SES 
parents to invest in an anxious child, especially an anxious boy, when there are 
also more confident or non-anxious siblings, whereas high SES parents who have 
enough resources are expected to invest more in their anxious child.

Second, we focused on differences in parenting behavior between mothers 
and fathers. In the complex social ecology of our ancestors, sex differences in 
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social qualities evolved and lead to differences in parenting behavior between 
fathers and mothers, with fathers and mothers each teaching their children their 
own gender-related competencies: e.g., care, nurturing, and intimate bonding 
for females, and social competition, risk taking, and taking chances for males.  
The reviewed empirical evidence indicates that mothers and fathers still differ in their 
parenting behavior towards their children, although differences are sometimes small 
and not all studies show such differences. In addition, as parenting involves preparing 
children for their future gender roles (e.g., social competition, risk taking, taking chances 
for males, and care, nurturing, intimate bonding for females), parents raise their sons 
differently than their daughters, with fathers being found to differentiate more between 
girls and boys than mothers. for anxious men, it might be more difficult to teach their 
sons these roles, as anxiety hinders exploring the external world and competing with 
others, whereas anxiety in women is not likely to negatively affect teaching their gender 
role of protecting, caring and nurturing to their daughters. 

Third, the association between evolution and (child) anxiety was assessed.  
We explained the evolutionary basis of anxiety and showed that humans (both 
adults and children) possess an evolved fear module which is activated by both 
evolutionary relevant and evolutionary irrelevant threats, although evolutionary 
relevant fears can be acquired faster and even without associative conditioning. 
It was shown that children’s fears center around threats to their fitness and follow 
not only a predictable, but also an evolutionary appropriate course. Lastly, parents 
can play an important role in the learning and unlearning of children’s fears.  
Children are born with fears of stimuli that protect them from situations and 
dangers they cannot yet cope with. anxiety is in this sense an adaptive emotion. 
Staying anxious, however, is not adaptive. Especially fathers may help children 
overcome these natural fears by orienting them towards the external world 
and by modeling how to approach novel and potentially dangerous situations.  
Paternal challenging behavior may also reduce a child’s fears (e.g., Majdandžić 
et al, 2014b) as this risky behavior exposes the child to fearful stimuli and can 
provide the child with a positive experience. as a result, children’s coping skills 
might improve, and the fear for these stimuli might disappear. In this way, these 
thrilling experiences provided by the father may have the same anti-phobic effect 
as children’s own risky play (for a review of the anti-phobic effect of children’s 
risky play see Sandseter & Kennair, 2011). however, taking too much risks or 
having too little anxiety can be dangerous. here, mothers may have a role to play: 
mothers can protect the child and prevent the child from getting hurt. 
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fourth, we focused on differences between mothers’ and fathers’ role in the 
development of child anxiety. Research was reviewed and arranged according to the 
type of study. Both maternal and paternal parenting behavior appear to play a role 
in child anxiety, with sometimes effects only found for mothers, and not for fathers, 
or the other way around. Moreover, in some studies parenting behavior of mothers 
and fathers was oppositely related to child anxiety, suggesting radically different 
roles for fathers and mothers. for example, in the study of Majdandžić et al. (2014b) 
maternal challenging behavior predicted more social anxiety six months later, whereas 
paternal challenging behavior predicted less subsequent social anxiety of the first-
born child. an explanation for this finding may be that challenging behavior conflicts 
with the evolutionary based maternal role of protecting and caring for the child. That is, 
mothers’ challenging behavior may go at the cost of her protective and caring role.  
The presence of maternal care, in turn, may be a necessary condition for the positive 
effects of paternal challenging behavior on child anxiety (Bögels & Phares, 2008). 
That is, as the father-child relationship satisfies the child’s need to be stimulated, to 
overcome limits, and to learn to take chances, the mother-child relationship permits 
the child to be calmed again (Paquette, 2004). Some specific parenting behaviors 
may thus be protective for anxiety if they are expressed by the parent of one sex, but 
be a risk factor for the development of anxiety if the parent of the other sex displays 
that behavior.
 
Some studies reviewed by Bögels and Phares (2008) suggested that fathers’ role 
may be particularly important during adolescence. They explain this by the fact that 
in adolescence the developmental task of the child is to explore the larger external 
world and leave the nuclear family and particularly the mother, and that the fathers’ 
role in this phase is to stay close, whereas the mothers’ role is to let go. In addition, our 
review showed that fathers may already play an important, and sometimes unique, role 
in the development of their very young children (e.g., hastings et al., 2008; Van der 
Bruggen et al., 2010b).

With regard to parenting effects related to child gender, some studies found 
different effects of parenting behavior on child anxiety for boys and girls (e.g., 
McShane & hastings, 2009; Reitman & asseff, 2010; Van der Bruggen et al., 
2010a), whereas other studies did not find different effects of parenting on child 
anxiety for sons and daughters (e.g., hudson et al., 2008; Liber et al., 2008).  
from an evolutionary perspective, it can be expected that fathers and mothers 
differ in their parenting behavior towards boys and girls and this is what we indeed 
found with respect to general parenting behavior (see the section on parental 
differences in rearing sons and daughters). In short, fathers seem to prepare their 



56 — Chapter 2 

children for (social) competition, while mothers put more emphasis on protection, 
care and maintaining intimate relations. however, this issue remains unstudied in 
the child anxiety literature. Note that the power in most studies was too low to 
reliably investigate child gender by parent gender issues in the anxiety literature.  
To untangle the complex links between maternal and paternal parenting behavior 
and anxiety of their offspring, future research should take child gender into account. 

With respect to research paradigms, experimental paradigms can provide the 
strongest evidence concerning different roles of mothers and fathers in the 
development of child anxiety, as it allows direct testing of the causal relationship 
between parenting and child anxiety and purely testing father versus mother 
effects. The few experimental studies reviewed here suggest that fathers do have 
stronger effects on child anxiety than mothers (Burstein & Ginsburg, 2010) and that 
fathers’ stronger influence is restricted to high (socially) anxious children (Bögels et 
al., 2011). The experimental approach to studying parental effects on child anxiety 
is relatively new, and more experiments should be conducted in which mothers’ 
and fathers’ anxiety or behavior towards anxiety provoking stimuli is manipulated 
and effects on child anxiety is studied. an example is an experiment that is now 
conducted in our own lab in which infants aged 10-14 months are encouraged by 
their father or mother to cross a visual cliff in order to assess the effect of paternal 
versus maternal reinforcing behaviors and fear signals on children’s anxiety.
 
The inclusion of fathers in research on child anxiety remains important.  
Some studies reviewed above suffered from an overrepresentation of missing 
fathers combined with a lack of information on these missing fathers, possibly 
leading to an underestimation or distortion of father effects (e.g., anxious, divorced, 
and busy in the outside world fathers may be missing). Researchers should do their 
utmost best to recruit representative groups of fathers.
 
In this review, we have deliberately focused only on Western societies as 
evolutionary processes depend on the specific social and ecological context. 
The role of the maternal and paternal behavior in the development of child 
anxiety may be different for other cultures. for example, Paquette (2004) reviews 
literature suggesting that only in industrialized and individualistic cultures, which 
value competition, independence and assertiveness, fathers display high levels 
of physical and rough-and-tumble play. In collectivistic cultures, which value 
sharing and cooperation, such as Chinese, Malaysian and Indian culture, fathers 
display only low levels of physical play or this behavior is even completely absent. 
Paquette argues that parents in all cultures behave towards their children in a way 
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that ensures that their children will develop the necessary abilities and skills to 
adapt and survive to reproductive age. To illustrate, Chen et al. (1998) investigated 
maternal child-rearing attitudes and beliefs and toddlers’ behavioral inhibition in 
China and Canada. In the Chinese sample, mothers’ warmth and acceptance was 
positively associated with child inhibition, and maternal rejection and punishment 
was negatively associated with inhibition. The opposite was found in the Canadian 
sample. as can be seen, cultural factors may influence the role of parenting in child 
development and it seems interesting to study the connection between human sex 
differences, parenting, and anxiety in other cultures. 

as a final remark, it should be noted that numerous factors are involved in the 
etiology of child anxiety and that parenting and human evolution are only two 
of them. Other factors include child characteristics, such as behavioral inhibition 
(e.g., fox et al., 2005) and children’s differential susceptibility for rearing (Belsky 
& Pluess, 2009), marital functioning (heinrichs, Cronrath, Degen, & Snyder, 2010), 
co-parenting (Majdandžić, De Vente, feinberg, aktar, & Bögels, 2012), attachment 
(Colonnesi et al., 2011), and the broader sociocultural context (e.g., Lamb, 2010). 
Nevertheless, we argue that an evolutionary perspective on parenting differences 
between mothers and fathers can be helpful in the further study of family factors 
explaining children’s anxiety and that evolutionary theory can offer psychologists 
and health care practitioners valuable insights in understanding and treating 
children’s anxiety disorders. 
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Abstract

Children use signals from others to guide their behavior when confronted with 
potentially dangerous situations, so called social referencing. Due to evolutionary 
based different expertise of fathers and mothers, parents might be different social 
references for their children. The present study tested the influence of paternal 
and maternal social referencing signals on child anxiety. We expected that  
(1) children would show different social reference processing towards fathers’ and 
mothers’ signals; (2) in male-specific situations children would be more influenced 
by paternal signals, and in female-specific situations by maternal signals; (3) boys 
would respond with more anxiety to female-specific situations, and girls to male-
specific situations; (4) high anxious children would be more susceptible to parental, 
and specifically paternal, social referencing signals than low anxious children. 
Children aged 8–13 read scripts of ambiguous situations in which the mother/
father signaled anxious/confident behavior, and indicated how anxious they would 
feel. Experiment 1 (n = 129) concerned non-social situations, and Experiment 2 
(n = 124) social situations. as expected, children responded with more anxiety 
to scripts in which their parent acted anxious than to scripts in which their parent 
acted confident. Children, also high-anxious children, were not differently affected 
by signals of fathers and mothers. Girls responded with more anxiety than boys 
in male-typical non-social situations. Congruence between the parent signaling 
and his/her evolutionary expertise did in general not affect social referencing. 
In conclusion, independent from parental evolutionary based expertise or from 
children’s level of anxiety, fathers’ signals have as much influence on their children’s 
anxiety as mothers’. 
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anxiety disorders have significant familial aggregation (hettema et al., 2001), 
and anxiety disorders of parents and their children are strongly associated (Last 
et al., 1987, 1991; Lieb et al., 2000; Turner et al., 1987). One important factor 
in the transmission of anxiety (disorders) from parents to children is social 
referencing, which refers to the process in which children acquire information from 
experienced others, mostly their parents, to guide their interpretation and behavior 
when confronted with novel or ambiguous situations (feinman & Lewis, 1983).  
Social referencing showed to play a role in the acquisition of fear already early 
in life. for example, Gerull and Rapee (2002) demonstrated that in 15–20-month-
old infants fear expressions towards and avoidance of two stimuli (a rubber 
snake and spider) increased after negative reactions from their mothers towards 
the two stimuli. another example with respect to social anxiety, De Rosnay et al. 
(2006) showed that 12–14-month-old infants were more fearful and avoidant with 
a stranger when mothers acted anxious in interaction with a stranger than when 
mothers acted nonanxious. Note, however, that the evidence for an association 
between anxiety disorders in parents and expressing anxiety towards potentially 
threatening situations with their child present is conflictual (see aktar et al., 2013b). 

however, only two social referencing studies have looked at effects of fathers 
versus mothers on children’s anxiety. first, Bögels et al. (2011) presented children 
aged 8–12 years scripts of ambiguous social situations in which either the father 
or the mother acted socially anxious or confident. Unselected children appeared 
to give more weight to (i.e., were more influenced by) mother’s signals compared 
to father’s signals. however, high socially anxious children gave more weight to 
their father’s signals, while low socially anxious children gave more weight to their 
mother’s signals. The authors concluded that the role of fathers might be boosting 
the social confidence of socially anxious children, whereas the role of mothers 
teaching social wariness to children with little social anxiety. Second, aktar et al. 
(2013b) found, using a social referencing paradigm, that one-year-old infants who 
were confronted with novelty (a dino toy and a stranger) displayed more avoidance 
when their parent expressed more anxiety towards the novelty, and fathers were not 
differently influential from mothers. Thus, the findings on fathers’ versus mothers’ 
social referencing are scarce and inconsistent. 

In our review on sex differences in parenting and its relationship with child 
anxiety in Western societies (Möller, Majdandžić, De Vente, & Bögels, 2013a), we 
showed that different evolutionary based specializations of mothers and fathers 
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are reflected in their parenting behavior. In line with this, it may be assumed that 
fathers and mothers play a different role in child anxiety, which may be explained by 
evolutionary based sex differences. That is, in the course of human evolution men 
have specialized more in confronting the larger environment, such as approaching 
potentially dangerous animals and unfamiliar humans, exploring new territory, 
social competition, and risk taking. Women have specialized more in care tasks, 
such as feeding, soothing and comforting the child, and intimate bonding (Bögels 
& Perotti, 2011; Möller et al., 2013a). from this different specialization of men and 
women in the course of evolution, it can be hypothesized that fathers and mothers 
have a comparative advantage over their partner in their domains of expertise 
(Bögels & Perotti, 2011). Children may then be differentially affected by paternal 
and maternal signals in novel and potentially dangerous situations according to the 
evolutionary relevance and the type of that particular situation.

Moreover, according to the differential susceptibility theory, some children 
are more susceptible, for better or worse, to effects of parenting than others  
(Belsky & Pluess, 2009). Indeed, studies have found that parenting affects 
emotionally reactive children to a larger extent than other children (e.g., Blair, 2002; 
Klein Velderman et al., 2006). as mentioned above, Bögels et al. (2011) found that 
fathers’ signals were more influential for high socially anxious children, whereas 
mothers’ signals were more influential for low socially anxious children, suggesting 
differential susceptibility based on parent sex. 

The goal of the present study was to investigate fathers’ and mothers’ social 
referencing role in child anxiety, addressing several important questions that have 
remained unanswered. first, little is known about the relative influence of fathers 
versus mothers as a source of social referencing. Second, the role of evolutionary 
expertise has never been investigated in understanding paternal versus maternal 
social referencing. If we know more about possible differences between paternal 
and maternal roles in social referencing, early interventions for anxiety disorders 
in children might be specified for each parent. Therefore, in the present study we 
aimed to assess whether paternal and maternal social referencing signals have a 
different effect on child anxiety and whether evolutionary expertise of parents plays 
a role herein. We hypothesized that children are influenced more by the signal 
of the parent that has the most evolutionary based expertise with the potentially 
dangerous situation. More specifically, we expected a larger influence of paternal 
signals in male-specific situations (with which males have more evolutionary 
expertise) and a larger influence of maternal signals in female-specific situations 
(with which females have more evolutionary expertise). furthermore, we aimed 
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to assess whether boys and girls differed in their susceptibility for parental and 
maternal signals. as it is suggested that fathers and mothers aim to optimally 
prepare their children for their future roles as males and females (Möller et al., 
2013a), it may be that boys and girls refer more to the behavior of their same-sex 
parent. We hypothesized that boys would be more susceptible for paternal signals 
and girls for maternal signals. In addition, we hypothesized that boys would find 
the female-specific situations more anxiety-provoking and that girls would find the 
male-specific situations more anxiety-provoking, as they have less experience with 
these situations. finally, we aimed to assess whether anxious children would be 
more susceptible to parenting influences (in this case: parental social referencing 
signals), in general, and specifically to paternal signals. We expected that high 
anxious children would be more susceptible to their parents’ and particularly their 
fathers’ signals. 

Thus, the present study investigated social referencing of father and mothers, 
extending the design of Bögels et al. (2011) by differentiating between male-
specific and female-specific situations in the social fear domain. Moreover, in the 
present study we added a non-social fear domain to the social domain used in 
Bögels et al. (2011). We developed a series of scripts for children that were novel 
and ambiguous, and potentially dangerous, in which their father or their mother 
would respond in an anxious or confident way. The children rated their anxiety in 
that imagined situation. In two experiments we investigated differences in child 
anxiety in social referencing according to the sex of the parent in the script, and 
the type of the situation of the script (non-social male-specific vs. nonsocial female-
specific situations in Experiment 1, and social male-specific versus social female-
specific situations in Experiment 2). 

Method

Participants
Children aged 8–13 from eight primary schools, and their parents, were invited to 
participate. Children and parents received information about the study and both 
had to sign informed consent. Of the 898 invited children, 265 children (30%) were 
allowed and agreed themselves to participate. Subsequently, 5 children were absent 
on the day of testing and 7 children had too much missing data. Eventually, data of 
253 children were included in the analyses, of which 129 children participated in 
Experiment 1, and 124 children in Experiment 2. In Experiment 1, 94 (73%) mothers 
and 78 (60%) fathers participated. These figures were 94 (76%) for mothers and 
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87 (70%) for fathers in Experiment 2. Children whose parents participated did 
not differ on sociodemographic variables from children whose parents did not 
participate, except that parents who did not participate were more often divorced. 
Characteristics of the participating children and parents are depicted in Table 1. 

Experiment 1 Experiment 2

Child n = 129 n = 124
   Boys (n, %) 53 (41%) 58 (47%)
   age (M, SD) 11.06 (1.04) 10.93 (.99)
   Born in the Netherlands (n, %) 125 (97%) 123 (99%)
   Living with both parents (n, %) 100 (78%) 104 (84%)

father (n, %) n = 78 (60%) n = 87 (70%)
   age (M, SD) 45.07 (5.37) 45.43 (5.46)
   Born in the Netherlands (n, %) 68 (87%) 81 (93%)
   Working fulltime (n, %) 64 (82%) 66 (76%)
   Number of children (M, SD) 2.69 (1.34) 2.52 (.98)
   Educational level (M, SD) a 5.71 (1.97) 5.87 (1.86)

Mother n = 94 (73%) n = 94 (76%)
   age (M, SD) 43.73 (4.78) 43.11 (4.17)
   Born in the Netherlands (n, %) 86 (91%) 85 (90%)
   Working fulltime (n, %) 10 (11%) 9 (10%)
   Number of children (M, SD) 2.72 (1.46) 2.46 (.95)
   Educational level (M, SD) a 5.40 (1.95) 5.65 (1.93)

Table 1. Characteristics of the participants

Note. a On a scale from 0 (primary education) to 8 (university).

Assessments 
Social referencing
Children’s response to parental signals in ambiguous situations was assessed 
by eight scripts (stories) with two experimental conditions (anxious/confident 
parental signal), two parental sex conditions (father/mother), and two situational 
conditions (evolutionary male-specific/evolutionary female-specific). In the scripts 
children were confronted with a potentially dangerous situation, and their father or 
mother reacted in either an anxious or confident manner. an example of a script 
with the experimental manipulation of father/mother and anxious/confident signal 
between brackets is: ‘You and [dad/mum] are visiting your uncle. Your uncle likes 
to hunt and proudly shows a large shotgun. You look at [dad/mum]. [[Dad/Mum] 
starts and asks anxiously if the gun is loaded./[Dad/Mum] looks very interested 
and wants to hold the gun].’ for more examples of the scripts see the ‘‘appendix’’.  



Parental social referencing signals and child anxiety — 65

3

The first author developed thirty scripts that were then presented to three experts 
in evolutionary psychology (David Geary, Ben Winegard, and annemie Ploeger), 
and to the study authors MM and SB who together rated the scripts. These persons 
assigned each script to the male or female domain of expertise or to neither 
domain (that is: males and females are equally experienced with the subject of the 
script) based on evolutionary reasoning. Based on these ratings, the best 16 scripts 
were selected for use in this study. for 81% (n = 13) of the scripts at least three (out 
of four) raters agreed. Then, seven children from 9 to 12 years tested the scripts 
for comprehensibility and duration. according to their feedback the scripts were 
slightly adapted.
 
Experiment 1 tested scripts in which the parent was (in presence of the child) 
involved in a non-social situation (e.g., getting lost), and Experiment 2 tested 
scripts in which the parent was involved in a social situation (e.g., talking to new 
neighbors). In Experiment 1, half (n = 4) of the scripts were about male-specific 
non-social situations [getting lost (abstract orientation), weapons, dark, chopping 
wood]. These items were based on the male expertise in hunting, fighting and 
abstract navigation (see Buss, 2008). The other half of the scripts were about 
female-specific situations [n = 4, disease, contaminated food, getting lost (beacon 
orientation), eating berries in a forest]. The female-specific situations were based on 
the female expertise in gathering and spatial orientation using concrete landmarks 
(see Buss, 2008). In Experiment 2, the scripts were about the social domain and 
tested male-specific social situations (n = 4), in which social performance plays a 
role, (throwing cans in front of an audience, saying something in a TV-show, giving a 
speech, vocational guidance in a classroom) against female-specific social situations  
(n = 4), in which the emphasis was more on intimate social interaction (handling a 
crying baby, talking to new neighbors, dealing with a crying aunt, self-disclosure 
about your health). These items were based on sex differences in empathy and 
dominance (e.g., Baron-Cohen, 2005; Geary, 2010; hoffman, 1977). 

Children were instructed to imagine the situation as if they experienced it 
themselves, and were asked to indicate how they would feel on a 1–5 scale, ranging 
from very safe (1) to very afraid (5). The scripts were counterbalanced across 
children, so that each different story was equally often followed by a father or a 
mother and an anxious or confident signal.
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Ecological validity of the ambiguous scripts
To assess the ecological validity of the scripts parents filled out a questionnaire 
including four scripts from the experiment in which the child participated.  
The four scripts with a maternal response that were presented to the child were 
now presented to the mother, and the four with a paternal response to the father. 
Scripts were adapted so that now parents were the main character. for example: 
‘You and your child are visiting your brother. Your brother likes to hunt and proudly 
shows a large shotgun. You child looks at you. [(1) You start and ask anxiously 
if the gun is loaded. / (5) You look very interested and want to hold the gun].’  
Parents had to indicate what their reaction would be on a 5-point scale, with the 
anxious response on one extreme (1) and the confident response on the other (5). 
The reaction to the ambiguous situation as indicated by the parent was subtracted 
from the reaction of the parent that was presented to the child (i.e., confident 
response = 1, anxious response = 5), resulting in a difference score that reflects the 
discrepancy in reaction between the parent in the script and the real parent. a mean 
difference score across scripts was created for the mother and father separately. 
The higher the mean, the lower the ecological validity of our scripts. 

Child anxious symptoms
anxiety of the children was assessed with an adapted version of the Screen for Child 
anxiety Related Emotional Disorders (SCaRED-71), which measures symptoms of all 
anxiety disorders in youth aged 8–18 years. The SCaRED was originally developed 
by Birmaher et al. (1997), and over the years the screening tool has been revised 
and modified several times (e.g., Muris, Dreessen, Bögels, Weckx, & Van Melick, 
2004), eventually leading to the SCaRED-71 (Bodden et al., 2009). The subscales 
on Obsessive Compulsive Disorder (OCD) and Post Traumatic Stress Disorder 
(PTSD) were omitted because they were not of interest in the present study, and 
because OCD and PTSD are no longer under the umbrella of the anxiety disorders 
in DSM-5. Three items were added to the specific phobia subscale (about anxiety 
for weapons, getting lost and eating expired food) to assess the anxiety for these 
themes that were included in the scripts. Children had to indicate how frequently 
they experienced each of the 61 anxiety symptoms using a 3-point Likert scale with 
almost never = 0, sometimes = 1, and often = 2. for self-reported child anxiety, a 
mean item score was created by averaging the 61 item scores. higher mean items 
scores indicated more severe anxiety and/or anxiety in more domains. Both parents 
also filled in the adapted SCaRED about their child. as fathers’ and mothers’ ratings 
of their child’s fear were substantially associated (r = .67 in Experiment 1 and r = .64 
in Experiment 2, p < .001), a mean item score across parents was calculated. 
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The SCaRED-71 shows good reliability: the internal consistencies of the subscales 
are moderate to high (Cronbach’s alpha ranging from .64 to .88 for the child 
version and .66–.93 for the parent version). Moreover, anxious children score 
significantly higher on the total score and on all subscales compared to control 
children, indicating good discriminant validity (Bodden et al., 2009). In the present 
study, Cronbach’s alpha of the total score of the child self-report version was .92 in 
Experiment 1 and .93 in Experiment 2. In both experiments, Cronbach’s alpha of 
the total score was .92 for fathers and .94 for mothers.

Children and parents filled in additional questionnaires concerning their own 
and their children’s/parents’ anxiety for a different study that were not used in the 
present study. 

Procedure
Children completed the questionnaires in their classroom during school hours, 
which lasted approximately 45 min. The first author or a master student was 
present to help. Children received a small gift after filling in the questionnaires.  
Parents completed the questionnaires at home, which lasted approximately  
60 min, and received a compensation (10 euro per parent) for taking part in the 
study. Schools received a compensation of 100 euro per 60 participating children.  
The study was approved by the ethical committee of the University of amsterdam. 

Statistics
first, for each of the two experiments, a repeated measures GLM was carried out 
with type of parental signal (anxious/confident), sex of the parent in the script  
(father/mother) and type of situation (male-specific/female-specific) as within 
subject variables and self-reported child anxiety as dependent variable.  
To investigate the role of child sex in the susceptibility to parental social referencing 
signals the repeated measures GLM was rerun with child sex as a covariate. To test 
whether anxious children would be more susceptible to parental social referencing 
signals, particularly those of fathers, than non-anxious children, the repeated 
measures GLM was rerun with mean self-reported anxiety of the child as a covariate 
and with mean child anxiety as assessed by fathers and mothers as a covariate.
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Results

Effect of the ecological validity of the parental reactions
In Experiment 1 a significant correlation was found between the ecological validity 
of the father’s reaction (difference score reflecting the discrepancy in reaction 
between the father in the script and real father) in the situations and the self-reported 
anxiety of the child, r = -.43, p < .001, indicating that the discrepancy between the 
real father’s reaction and the reaction of the father in the script influenced the self-
reported anxiety of the child. however, entering the ecological validity variable as a 
covariate in the GLM measuring anxiety of the child in Experiment 1 did not change 
the results. Moreover, as the ecological validity of the parental reactions was not 
associated with child anxiety in Experiment 2, ecological validity was not further 
used in the analyses.

Social referencing to parent
In both experiments, a main effect for type of signal occurred, for Experiment 
1: F(1, 128) = 49.98, p < .001; for Experiment 2: F(1, 123) = 66.21, p < .001.  
Post-hoc t-tests indicated that children responded with more anxiety to scripts 
in which their parent gave an anxious signal (Experiment 1: M = 2.94, SD = .75; 
Experiment 2: M = 2.88, SD = .73) compared to scripts in which their parent 
gave a confident signal (Experiment 1: M = 2.47, SD = .77; Experiment 2: M = 2.33,  
SD = .77), for Experiment 1: paired t(128) = 7.07, p < .001, d = .62; for Experiment 2:  
paired t(123) = 8.14, p < .001, d = .73. Thus, our experimental manipulation succeeded.

Sex of the parent
In both experiments, no main effect for parent sex occurred, for Experiment 1: 
F(1, 128) = .13, p = .721; Experiment 2: F(1, 123) = .01, p = .944. This suggests 
no different influence of fathers’ and mothers’ signals on child anxiety. Means and 
standard deviations of children’s response to fathers’ versus mothers’ anxious or 
confident signals in each experiment are presented in Tables 2 and 3.

Type of situation
In Experiment 1, focusing on non-social situations, no main effect for type of situation 
was found, F(1, 128) = .335, p = .564, indicating no difference in child anxiety 
between male-specific and female-specific nonsocial situations. No interaction 
between parent sex and situation occurred, F(1, 128) = .012, p = .913, suggesting 
that fathers and mothers did not differ in their influence on their child’s anxiety 
in male-specific and female-specific non-social situations. also, no interaction 
between parental signal and type of situation occurred, F(1, 128) = .39, p = .532, 
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suggesting that children’s anxiety in response to scripts in which their parent gave 
an anxious signal did not differ from children’s anxiety in which their parent gave 
a confident signal in both male-specific and female-specific non-social situations.

Male-specific situations Female-specific situations

Father Mother Father Mother

M SD M SD M SD M SD

anxious 
parental signal a 2.93 1.21 2.89 1.08 3.00 1.22 2.95 1.20
Confident 
parental signal a 2.48 1.13 2.47 1.10 2.46 1.07 2.47 1.06

Male-specific situations Female-specific situations

Father Mother Father Mother

M SD M SD M SD M SD

anxious 
parental signal a 2.70 1.02 2.76 .97 2.96 1.04 3.09 1.07
Confident 
parental signal a 2.06 1.02 1.93 1.00 2.69 1.37 2.65 1.24

Table 2. Means and standard deviations of children’s (n = 129) anxious response to scripts in which 
either mother or father gave either an anxious or confident signal in male-specific or female-specific 
non-social situations (Experiment 1)

Table 3. Means and standard deviations of children’s (n = 124) anxious response to scripts in which 
either mother or father gave either an anxious or confident signal in male-specific or female-specific 
social situations (Experiment 2)

Note. a  On a scale from 1 (very safe) to 5 (very afraid).

Note. a  On a scale from 1 (very safe) to 5 (very afraid).

In Experiment 2, concerning social situations, a main effect for type of situation 
was found, F(1, 123) = 80.72, p < .001. Post-hoc t-tests revealed that children 
responded with more anxiety in female-specific situations (M = 2.85, SD = .75) than 
in male-specific situations (M = 2.52, SD = .75). The interaction between parent sex 
and type of situation was non-significant, F(1, 123) = .75, p = .388, suggesting that 
fathers and mothers did not differ in their influence on their child’s anxiety in male-
specific and female-specific social situations. The interaction between parental 
signal and type of situation was significant, F(1, 123) = 8.51, p = .004 (see figure 1).  
Post-hoc t-tests revealed that in scripts in which the parent gave an anxious signal, 
children responded with less anxiety in male-specific (M = 2.73, SD = .85) than in 
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female-specific (M = 3.02, SD = .85) social situations, paired t(123) = -3.76, p < .001, 
d = .34. Likewise, in scripts in which the parent gave a confident signal, children 
responded with less anxiety in male-specific (M = 1.99, SD = .83) compared to 
female-specific (M = 2.67, SD = 1.02) social situations, paired t(123) = -7.36,  
p < .001, d = .73. The mean difference in anxiety of the child in response to a confident 
signal between the male-specific and female-specific social situations was larger 
(M = -.68, SD = 1.03) than the mean difference in anxiety of the child in response to 
an anxious signal between the male-specific and female-specific social situations 
(M = -.29, SD = .87), paired t(123) = 2.92, p = .004, d = .41.
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Figure 1. Influence of paternal and maternal anxious and confident signals on child anxiety in male-
specific and female-specific social situations (Experiment 2)

Child sex
Rerunning the GLM repeated measures with child sex as covariate, revealed in 
Experiment 1 (concerning non-social situations) a significant interaction between 
type of situation and child sex, F(1, 127) = 6.93, p = .010. according to post 
hoc t-tests girls responded in male-typical non-social scripts with more anxiety  
(M = 2.83, SD = .77) than boys (M = 2.50, SD = .66), t(127) = 2.49, p = .014, d = .46. 
No significant interactions emerged between child sex and type of signal or parent 
sex, indicating that paternal and maternal confident and anxious signals had no 
differential effect on boys and girls. In Experiment 2 (concerning social situations), 
child sex did not interact with the within subject variables type of signal, parent sex 
and type of situation, indicating that paternal and maternal confident and anxious 
signals had no differential effect on boys and girls in both male-specific and female-
specific situations.
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Differential susceptibility
In both experiments, children’s level of anxiety (mean self-reported anxiety of the 
child as well as mean child anxiety as assessed by both parents) was not significantly 
related to children’s anxious response to the parental signals, indicating that high 
anxious children were not more susceptible for parental signals than low anxious 
children. Moreover, child anxiety did not interact with parent sex, suggesting that 
high anxious children were not more susceptible for fathers’ signals. 

Discussion

In the present study we found that signals of fathers and mothers are in general both 
important for the social reference process in child anxiety. Opposite to expectations, 
the social reference process did not depend on the parental evolutionary based 
expertise with the potentially dangerous situation. furthermore, child anxiety 
was not associated with higher susceptibility to parental signals in general and to 
paternal signals specifically. 

The finding that fathers’ and mothers’ signals did not differently influence child 
anxiety suggests that fathers, in both social and non-social situations, have as much 
influence on shaping child anxiety or confidence as mothers. This result is different 
than that of Bögels et al. (2011), using children of the same age and a similar 
paradigm of scripts, but restricted to social situations, who found that overall, 
mothers had more influence on child anxiety. Nevertheless, the current results do 
support the equally important role of the father in shaping child anxiety (Bögels 
& Phares, 2008), which is notable since fathers spend less time with their children 
in general (Geary, 2010). as mothers and fathers form a dynamic system in raising 
their children (e.g., Bögels & Perotti, 2011; Majdandžić et al., 2012), the inclusion of 
fathers in research remains an important issue. 

This study did not confirm the hypothesis that evolutionary based expertise of 
males and females led children to be differentially affected by paternal, compared 
to maternal, signals in novel and potentially dangerous situations. It may be that 
(evolutionary based) differences between the influence of the father and mother 
are more subtle than assumed, as a result of which our study design could not 
reveal these possible differences. Therefore, the male-specific and female-specific 
content of the anxiety domains we used in the present study may need further 
refinement. however, there was a large agreement between the evolutionary 
experts about the assignment of the scripts to the different domains, suggesting at 
least some construct validity.
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Interestingly, in the social situations, we found that children responded with less 
anxiety to parental signals in male-specific social situations compared to female-
specific social situations. Children reported especially less anxiety to parental 
confident signals in male-specific situations compared to the female-specific 
situations. That is: children were more influenced when their parents provided a 
confident model in the male-specific (social performance) situations than in the 
female-specific (social interaction) situations. Perhaps our chosen situations also 
represented another important differentiation. for example, social settings can be 
divided in contingent and non-contingent interactions (Schlenker & Leary, 1982). 
In contingent interactions the behavior of a person depends to a large extent on 
the behavior or responses of other people, whereas in non-contingent interactions 
a person’s behavior is largely dependent on internal plans so that others’ direct 
responses are less important. furthermore, contingent interactions occur more 
frequently than non-contingent interactions. Our female-specific interaction 
situations correspond with contingent interactions, and our male-specific 
performance situations correspond with non-contingent interactions. Because of 
the lower frequency of these non-contingent or performance situations, especially 
in the life of children aged 8–13 years, and the fact that immediate responses of 
others are not so important, a child may consider the impression the parent makes 
in the male-specific non-contingent situations less important than in the female-
specific contingent or interaction situations. Therefore, the anxiety level of a child in 
response to those male-specific social performance situations may be lower when 
a parent gives a confident signal. although this ad hoc explanation might be the 
cause of our findings, it is a speculative explanation that requires further testing. 

Concerning child sex, it was found that boys and girls did not differ in their 
susceptibility to paternal and maternal signals, as we had expected. however, 
as hypothesized, we found that girls responded with more anxiety than boys 
to male-typical situations, but only in non-social situations. Girls may find these 
situations more frightening, because they have less experience with them. 
Unexpectedly, boys did not respond with more anxiety to the female-specific 
situations. an explanation may be that the female-specific situations may be 
more recognizable for boys, as boys, and all children in general, spend more 
time with their mother than with their father (Geary, 2010). In this sense, boys 
may have experienced the female-specific situations in the scripts as less novel, 
and thus less anxiety provoking.

The results of our study do not support the differential susceptibility theory, stating 
that some (notably anxious) children are more susceptible to effects of parenting 
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than others (confident children) (Belsky & Pluess, 2009). also, we did not confirm 
the hypothesis, based on the study of Bögels et al. (2011), that anxious children 
would be particularly influenced by their fathers’ signals. an explanation for the 
absence of differential susceptibility may be that the use of scripts is less suitable 
for assessing differential susceptibility to parental signals, as children do not 
directly observe the maternal and paternal signals of anxiety and confidence.  
however, Bögels et al. (2011) used similar scripts and did find differential 
susceptibility to paternal signals for high socially anxious children, indicating that 
scripts can be sensitive to differential susceptibility. 

a strength of the present study was the design which enabled us to control the 
variables under study and to purely test father versus mother effects. The use of 
questionnaires made it possible to test a large sample of children and parents. 
however, the results of this study should be interpreted with the following limitations 
taken into account, and based on these limitations several directions for further 
research can be formulated. first, our cross-sectional design and study procedures 
do not allow for any causal conclusions. Second, the different fear domains tested 
in this study are of a complex nature, and therefore experiments in which single 
situations can be tested in real settings should be developed, such as heights, 
getting lost, and performing in front of an audience. Our counterbalanced design 
unfortunately did not allow us to test single situations. Third, the sample of this study 
was quite homogeneous, with mostly married Caucasian parents and their children. 
We recruited this sample on purpose, because children from other cultures may 
interpret the stories in a different way or may not easily imagine themselves in some 
situations. In addition, this study only included children in middle childhood, from 
8 to 13 years of age. however, parental influence in anxiety provoking situations in 
general, and the role of the father in particular, could be larger for younger children 
(Bögels & Phares, 2008). Moreover, research suggests that the role of the father may 
be more important in adolescence compared to middle childhood. for example, 
flouri and Buchanan (2003) found that although both involvement of the father and 
the mother contributed significantly to self-reported happiness of the adolescent, 
father involvement had the strongest effect. Therefore, experiments should be 
developed with children from other age groups. fourth, the characteristics of the 
non-responders are unknown and it is possible that highly anxious parents and 
children did not participate in the study. fifth, this study relies on a community 
sample of children and parents. Therefore, we do not know if the results can be 
generalized to clinical groups of children and parents with anxiety disorders.  
It may be expected that clinically anxious children will respond with more anxiety to 
anxious parental signals, as anxiety disordered children display an attentional bias 
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toward threat related information (Puliafico & Kendall, 2006). It remains uncertain 
whether clinically anxious children would respond with less anxiety to confident 
parental signals. as the present study showed that the social reference process 
does not depend on the parental evolutionary based expertise with the potentially 
dangerous situation, it may be expected that this will also hold for clinically anxious 
children. Sixth, it is unclear whether results can be generalized to the real life. 
as Bögels et al. (2011) already pointed out, the stories were presented in text 
form, while most signaling may be of a visual nature. already in infancy, children 
are influenced by their parents’ non-verbal behavior. for example, feinman and 
Lewis (1983) showed that affect of a mother’s message influences the response of 
her infant to a stranger. Ten-month-old infants, who directly received positive or 
neutral non-verbal messages or no message about the stranger, were friendlier to 
the stranger when the mothers had spoken in a positive tone rather than neutrally. 
however, the scripts we used systematically contained descriptions of non-verbal 
behavior, such as ‘Mum turns red’ and ‘Dad looks worried’, next to verbal behavior, 
which makes it likely that the reader unconsciously incorporates the non-verbal 
content into his thinking. another important threat to generalizability is that we 
do not know whether the responses of the children would be similar if children’s 
real parents reacted that way. We partly solved this problem by asking the parents 
what kind of reaction they would give in the situations presented to their children, 
and there appeared no effect of the discrepancy between the reaction of the real 
and imaginary parent on the reaction of the child. however, this effect cannot 
fully be ruled out. Seventh, and maybe most importantly, the scripts are a newly 
developed assessment tool of which the psychometric properties are still unknown.  
although we developed the scripts with the use of experts in the field of evolutionary 
psychology and counterbalanced the presentation of the scripts, we do not have 
data on the reliability of the measure. Therefore, the conclusions of the present 
study should be interpreted with caution and future studies should examine the 
psychometric properties of the scripts. 

although further investigations with clinically anxious children and their parents are 
clearly needed, the present study is an important first step in studying the differential 
effects of paternal and maternal social referencing signals on child anxiety using a 
paradigm of ambiguous scripts. Our study showed that both paternal and maternal 
signals are important for children’s anxious response, irrespective of paternal and 
maternal evolutionary expertise, and irrespective of the level of child anxiety. If our 
results can be replicated in clinically anxious children and their parents, it should 
be seriously considered how to adapt the treatment and prevention of child anxiety 
according to these findings. It may then be needful to include both fathers and 
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mothers in the treatment of child anxiety, as fathers are still included to a lesser 
extent than mothers (Bögels & Phares, 2008). Parents’ confident signals can teach 
the child the world is safe, and in this sense parents may act as a buffer against 
child anxiety. however, as anxious parental signals may induce anxiety in the child, 
targeting parents’ own anxiety may be important as well. 
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Appendix

Below, for each domain an example of a script is presented. Note that the 
experimental manipulation of father or mother response has been put between 
brackets. furthermore, the anxious parental signal is presented after the first bullet, 
followed by the confident signal. Each child filled in only one version of each script: 
paternal anxious, maternal anxious, paternal confident or maternal confident.

Non-social domain: Male-specific situation
You and [dad/mum] are visiting your uncle. Your uncle likes to hunt and proudly 
shows a large shotgun. You look at [dad/mum].

• [Dad/Mum] starts and asks anxiously if the gun is loaded.
• [Dad/Mum] looks very interested and wants to hold the gun.

Non-social domain: Female-specific situation
[Dad/Mum] gets milk out of the fridge and pours it into your glass. You notice the 
milk is two days expired. You look at [dad/mum].

• [Dad/Mum] starts, grabs the glass and says: “Don’t drink this, otherwise  
 you will get sick!”
• [Dad/Mum] smells the milk and says: “Oh, we can still drink that up.”

Social domain: Male-specific situation
Your grandfather and grandmother are married for 40 years and therefore they 
are giving a party. [Dad/Mum] hands them a gift on behalf of the family. Then, your 
uncle shouts “aren’t you going to say something?!” You look at [dad/mum].

• [Dad/Mum] turns red, mumbles something unintelligible and quickly sits  
 down.
• [Dad/Mum] smiles and enthusiastically starts telling a story about your  
 grandparents.

Social domain: Female-specific situation
You and [dad/mum] are watching TV in the living room when the doorbell rings. 
Your aunt comes in crying. You look at [dad/mum].

• [Dad/Mum] swallows and doesn’t know exactly what to do. 
• [Dad/Mum] gets up, asks what’s going on and comforts your aunt.
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Abstract 

Infants use signals from others to guide their behavior when confronted with novel 
situations, a process called ‘social referencing’ (SR). Via SR, signs of parental anxiety 
can lead to infant anxiety. Little is known about differences in the effect of paternal 
and maternal SR signals on child anxiety. Using a visual cliff paradigm, we studied 
whether SR processes between fathers and their infants differed from mothers and 
their infants. Eighty-one infants aged 10–15 months were randomly assigned to 
conduct the visual cliff task with their father (n = 41) or mother (n = 40). The infant 
was placed on the shallow side of the cliff and the parent, standing at the deep 
side, was instructed to encourage the infant to cross. Results showed that although 
mothers showed more intense facial expressions of encouragement than fathers, 
no differences occurred in how fast, and with how much anxiety, infants crossed the 
cliff with fathers and mothers. however, path analyses showed that paternal, but not 
maternal, expressed anxiety was positively associated with infant expressed anxiety 
and avoidance. for infants who participated with their mother, infants’ anxious 
temperament was negatively associated with infant avoidance of the cliff. Infant 
anxious temperament moderated the link between paternal expressed anxiety and 
infant avoidance: the higher the level of infant anxious temperament the stronger 
the positive association between paternal expressed anxiety and infant’s avoidance 
of the cliff. Lastly, parental encouragement was unrelated to infant expressed 
anxiety and avoidance. Our results suggest that SR processes between fathers and 
their infants differ from those between mothers and their infants. 
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Introduction 

anxiety disorders run in families (hettema et al., 2001). Children of parents with an 
anxiety disorder are at a much greater risk (OR = 7.2) for having an anxiety disorder 
themselves than children of parents without an anxiety disorder (Turner et al., 1987). 
Parents of children with anxiety disorders are also much more likely (OR = 6.3) to have 
an anxiety disorder as well (Cooper, fearn, Willetts, Seabrook, & Parkinson, 2006). 
heritability plays only a modest role in explaining individual differences in levels of 
anxiety (e.g., hettema et al., 2001), and this leaves room for environmental factors 
in the intergenerational transmission of anxiety (Bögels & Brechman-Toussaint, 
2006; Murray et al., 2009). One of these factors is social referencing (SR; feinman, 
1982), a communication process whereby children actively seek information from 
experienced others, mostly their parents, to guide their interpretation and behavior 
when facing the unknown or the uncertain, and which emerges around the age 
of 10 months (feinman et al., 1992). Specific fears can already be learned early in 
life through anxious parental social referencing signals (aktar et al., 2013b, 2014;  
De Rosnay et al., 2006; Gerull & Rapee, 2002; Murray et al., 2008). On the other hand, 
it is hypothesized that parental encouragement may decrease children’s anxiety 
as they experience mastery over situations (e.g., Chorpita & Barlow, 1998; Wood, 
McLeod, Sigman, hwang, & Chu, 2003). Indeed, McLeod and colleagues (2007) 
found in their meta-analysis that parental encouragement (labeled autonomy- 
granting) predicted less childhood anxiety. however, evidence from SR studies on 
the effects of parental encouragement on infant avoidance of anxiety-provoking 
stimuli is mixed. That is, Murray et al. (2008) found that maternal encouraging 
signals were associated with less infant avoidance, whereas aktar et al. (2013b) 
found that maternal encouragement and infant avoidance were unrelated, and 
paternal encouragement was even associated with more infant avoidance.
 
Infant temperament may influence the SR process. according to diathesis-stress 
(Zuckerman, 1999) and vulnerability-stress models (Ingram & Luxton, 2005; 
Nigg, 2006), children with behavioral inhibition (BI), defined as a constitutionally 
based tendency to react with avoidance, fear, and withdrawal to novelty (Kagan, 
1999), and a developmental precursor of child anxiety disorders (e.g., Clauss  
& Blackford, 2012; hirshfeld et al., 1992), are more vulnerable to negative parenting 
environments. In SR studies, it has indeed been found that BI moderates the effects 
of parental anxiety on infant avoidance. for example, De Rosnay et al. (2006) showed 
that 12–14-month-old infants were more fearful and avoidant with a stranger when 
mothers acted anxiously in interaction with a stranger than when mothers acted 
non-anxiously. Infant-stranger avoidance was moderated by infant temperament: 
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temperamentally high-fearful infants were more avoidant when mothers displayed 
stranger anxiety than temperamentally low-fearful infants. Murray et al. (2008) 
investigated SR in a group of mothers with and without social anxiety disorder. 
It was found that, compared to infants of mothers without social anxiety disorder, 
infants of mothers with social anxiety disorder showed increased avoidance of a 
stranger between 10 and 14 months and this increase in avoidance was even larger 
for infants high in BI. This effect was mediated by maternal encouragement: that is, 
mothers with social anxiety disorder who had infants high in BI encouraged their 
infants the least to approach the stranger, whereas mothers without social anxiety 
disorder who had infants high in BI encouraged their infants the most. Two recent 
studies of aktar et al. (2013b, 2014) also found that BI constitutes a temperamental 
vulnerability for the effects of parental anxiety. aktar et al. (2013b), using two  
SR tasks, found a positive association between avoidance of 1-year-olds towards 
novelty (a robot dinosaur and a stranger) and expressed parental anxiety. Expressed 
parental anxiety and BI interacted to predict infant avoidance, in the direction that 
moderate-to-highly inhibited infants with parents who expressed moderate-to-high 
levels of anxiety during SR were more avoidant. Moreover, infant fear was predicted 
by infant BI, but not by expressed parental anxiety. aktar et al. (2014) investigated 
the same group of children at 2.5 years of age. In contrast to their previous findings, 
parental expressed anxiety did not predict child fear/avoidance, but parental trait 
anxiety (lifetime anxiety disorders measured before the birth of the child) did, 
suggesting that in toddlerhood anxiety may not be transmitted via SR anymore. 
The interplay of BI at 1 year with parental (state and trait) anxiety did not predict 
fear and avoidance at 2.5 years, as opposed to their findings at 1 year. Notably, BI 
at 1 year predicted toddlers’ fear and avoidance only with mothers, but not with 
fathers, suggesting that 2.5-year-olds act relatively free of their early temperament 
in SR situations with fathers. Thus, children’s temperamental predispositions seem 
to play an important role in the link between parental anxiety and child anxiety.
 
a behaviorally inhibited temperament may also benefit children. That is, according to 
the differential susceptibility hypothesis, children vary in their susceptibility to parental 
rearing influences, for both the worse and the better (Belsky, Bakermans-Kranenburg, 
& Van IJzendoorn, 2007; Belsky & Pluess, 2009). Belsky observed that young children 
who are high in negative emotion (or with a difficult temperament) appeared to 
benefit disproportionately from supportive parenting (Belsky, 2005) and studies have 
confirmed this observation (e.g., feldman et al., 1999; Klein Velderman et al., 2006; 
Van den Boom, 1994). Connecting this to SR, it can be hypothesized that behaviorally 
inhibited infants may profit more than other children from parental encouragement 
signals, and may be more negatively affected by parental anxious signals.
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hardly any studies have looked at the effect of paternal SR signals on child anxiety. 
The few studies that have, have shown that fathers are just as important SR figures as 
mothers. for example, Möller, Majdandžić, Vriends, and Bögels (2013b) presented 
children aged 8–13 years scripts of ambiguous situations in which the mother or 
father signaled anxious/confident behavior. Children had to indicate how anxious 
they would feel. Children were not differently affected by signals of mothers and 
fathers. aktar et al. (2013b, 2014) found that the positive association between child 
avoidance towards novelty and parental anxiety did not differ for mothers and 
fathers. These studies suggest that fathers play an equally important role. In only 
one study a differential effect of paternal and maternal SR signals on child anxiety 
was found. Bögels and colleagues (2011) presented children aged 8 to 12 years 
with scripts of ambiguous social situations in which either the father or the mother 
acted socially anxious or confident. Children were more influenced by maternal 
anxious signals than by paternal anxious signals. for maternal and paternal 
confident signals, no differences occurred. however, high socially anxious children 
gave more weight to paternal signals, whereas low socially anxious children gave 
more weight to maternal signals. This led the authors to conclude that it may be 
fathers’ role to boost the social confidence of socially anxious children, whereas 
mothers’ role may be to teach social wariness to children with little social anxiety. 
 
There is considerable evidence showing that fathers and mothers differ in their 
parenting behavior towards and their interaction with their children (see the review 
of Möller et al., 2013a). for example, fathers play more often with their children 
than mothers (e.g., Lewis & Lamb, 2003; Russell & Russell, 1987), and their play is 
of a more physical nature than that of mothers (e.g., Carson et al., 1993; Lindsey 
& Mize, 2001). furthermore, males are in general more risk taking than females  
(e.g., Byrnes et al., 1999; Eckel & Grossman, 2008) and it has been found that fathers 
are more likely to adopt challenge-orientated parenting choices than mothers 
(Ishak, Tamis-LeMonda, & adolph, 2007). Mothers, on the other hand, engage 
more in pretend play with their offspring (e.g., Lindsey & Mize, 2001; Lindsey et al., 
1997). With respect to interaction and communication with their children, mothers 
display more positive affect than fathers (forbes, Cohn, allen, & Lewinsohn, 2004), 
use more perspective taking (Lundy, 2003), and talk more with their child about 
emotional aspects of past experiences (fivush et al., 2000). 
 
Several researchers posit that fathers and mothers play a different role in the 
upbringing of their offspring. Paquette (2004) theorized that the mother-child 
relationship is primarily an attachment relationship, focused at calming and 
comforting the child, whereas the father-child relationship is more an activation 
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relationship, aimed at stimulating children to take chances, challenge them to 
overcome limits, and to open them to the outside world. according to Paquette 
(2004), this father–child activation relationship is characterized by surprising, 
destabilizing, and encouraging children, ‘enabling children to learn to be brave in 
unfamiliar situations and to stand up for themselves’ (p. 212). Bögels et al. (Bögels 
& Perotti, 2011; Bögels & Phares, 2008) propose that this challenging behavior of 
fathers may buffer the development of anxiety in children. however, Bögels and 
Phares (2008) hypothesize that fathers’ challenging role is more affected by their 
own anxiety than mothers’ caring role. That is, anxious fathers may not be capable 
of challenging, encouraging, and stimulating the child to take risks, whereas 
anxious mothers might still be able to care for and comfort the child. Moreover, as 
fathers’ assumed role is to open infants to the outside world, anxious fathers may 
signal to their child the world is a dangerous place, thereby increasing children’s 
anxiety. Thus, it is hypothesized that anxious fathers, more than anxious mothers, 
will transmit their anxiety to their children (Bögels & Perotti, 2011). 
 
In SR studies, children are exposed to novel or ambiguous stimuli, such as 
strangers (e.g., De Rosnay et al., 2006; Murray et al., 2008) or novel toys (e.g., aktar 
et al., 2013b, 2014; Gerull & Rapee, 2002). The most well-known SR paradigm is 
the visual cliff, a glass covered table divided into a shallow side under which a 
checkered pattern is placed right beneath the glass, and a deep side under which 
a similar pattern is placed some distance below the glass (Sorce et al., 1985; Walk, 
1966), creating an apparent ‘drop’. Sorce et al. (1985) showed the powerful effect 
of maternal SR signals on visual cliff behavior of 1-year-olds in a series of four 
studies, of which two are important to mention here. In one study, infant responses 
to the visual cliff were compared when mothers showed either a happy (n = 19) or 
fearful (n = 17) facial expression. When mothers posed a happy expression, almost 
all infants crossed the cliff, whereas none of the infants who observed mothers’ 
fearful expression crossed. Moreover, more infants in the fear condition than in the 
joy condition retreated back onto the shallow side of the cliff. finally, infants who 
observed a fearful maternal expression responded with a more negative hedonic 
tone compared to infants observing a happy maternal expression. In another study 
of Sorce et al. (1985), the deep side of the visual cliff was removed and replaced 
by a second shallow side. In the absence of any depth, almost no SR occurred, and 
the few infants who referenced, did cross the ‘cliff’ despite mothers’ fear signal.  
Thus, infants may only look for information when they are experiencing ambiguity in 
a particular situation. however, later studies showed that maternal facial expression 
alone might be insufficient as a source of information in SR to influence infants’ 
willingness to cross the visual cliff (Bradshaw, Goldsmith, & Campos, 1987; Vaish 
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& Striano, 2004). In the study of Bradshaw et al. (1987), 63% of the infants did not 
venture onto the deep side of the cliff despite mothers’ positive facial expression. 
In addition, Vaish and Striano (2004) manipulated the information that mothers 
provided to their 1-year-old infants (positive facial and vocal cues, facial-only cues, 
or vocal-only cues) and found that infants crossed the cliff faster with facial and 
vocal cues and with vocal cues only than with facial cues only. 
 
The main goal of the present study was to investigate whether social referencing 
processes between fathers and their infants differ from those of mothers and their 
infants. Since there are to our knowledge at present no studies including fathers in 
a visual cliff paradigm, this is the first study investigating the differential associations 
between paternal and maternal behavior and infant behavior on the visual cliff. 
In addition to parental expressed anxiety, parental encouragement, infant time 
to cross the cliff, infant expressed anxiety, and infant avoidance in the visual cliff 
situation, we assessed parental trait anxiety and infant anxious temperament 
using questionnaires. Connecting the above-mentioned theories and findings 
to infants crossing the visual cliff we formulated the following hypotheses. With 
regard to differences in parental encouragement, we hypothesized that fathers 
would display more encouragement. as females express more anxiety than males  
(e.g., Rotter & Rotter, 1988; Wagner, Buck, & Winterbotham, 1993), we hypothesized 
that females would express more anxiety than fathers during the visual cliff experiment.  
Our main hypothesis was that there would be a stronger positive association 
between fathers’ expressed anxiety and infants’ expressed anxiety/avoidance than 
between the expressed anxiety of mothers and infants. Likewise, we expected that 
fathers’ encouraging signals would be more strongly associated with less infant 
expressed anxiety and avoidance than mothers’ encouraging signals. With respect 
to the role of temperament, we hypothesized that infants with a more anxious 
temperament would be more affected by parental rearing, for better or worse. 
Thus, they would respond with more anxiety and avoidance to parental anxious 
signals and with less anxiety and avoidance to parental encouraging signals than 
infants with a less anxious temperament. We tested the possible moderating 
effect of infant anxious temperament on SR separately for maternal and paternal 
signals. Lastly, because infant time to cross the cliff is a main outcome measure 
in a number of visual cliff studies (e.g., Bolten & Schneider, 2010; Striano, Vaish,  
& Benigno, 2006; Vaish & Striano, 2004), we also explored how infant time to cross 
the cliff was related to infant expressed anxiety. a shorter time to cross the cliff 
could indicate both less (i.e., infant does not hesitate to cross because s/he is not 
afraid) and more (i.e., anxious infant wants to go to parent as soon as possible) 
infant expressed anxiety.
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Method  

Participants
Participants were 81 infants (41 girls and 40 boys) and their parents (40 mothers and 
41 fathers). Participants were recruited through an information letter distributed 
by the municipality of amsterdam and by leaflets provided by child care centers. 
Parents received information about the study beforehand and had to sign informed 
consent. The study was approved by the ethical committee of the University of 
amsterdam. fewer mothers than fathers were working full-time, χ²(1) = 22.22,  
p < .001, and mothers spent more time with their children than fathers,  
t(75) = 4.76, p < .001, which is indicative for the Dutch situation.  
Characteristics of the participating infants and parents are depicted in Table 1. 

Infant
Total

N = 81

Infants with 
mother
N = 40

Infants with 
father
N = 41

t (df) or 
χ2 (df) p

Boys (n, %) 40 (49%) 20 (50%) 20 (49%) .01 (1) .913
age in months (M, SD) 11.88 (1.25) 11.88 (1.30) 11.87 (1.21) .03 (79) .973
Level of motor development 3.00 (2) .223
   Able to shuffle on bottom/
   crawl on hands-knees 6 (7%) 4 (10%) 2 (5%)
   Able to walk with support/
   pull him/herself up 73 (90%) 34 (85%) 39 (95%)
   Able to walk independently 2 (2%) 2 (5%) 0 (0%)
Infant anxious temperament 
(M, SD) a 2.34 (.74) 2.33 (.79) 2.36 (.70) -.14 (76) .891

Parent
Total

N = 81
Mother
N = 40

Father
N = 41

t (df) or 
χ2 (df) p

age (M, SD) 35.62 (4.82) 34.84 (3.96) 36.39 (5.49) -1.42 (76) .158
Born in the Netherlands (n, %) 61 (75%) 29 (73%) 32 (78%) .34 (1) .563
Working fulltime (n, %) 31 (38%) 5 (13%) 26 (63%) 22.22 (1) .000
Time spent with parent (M, SD) b 3.38 (1.55) 4.11 (1.45) 2.63 (1.28) 4.76 (75) .000
Married/living together (n, %) 75 (93%) 37 (93%) 38 (93%) .00 (1) .975
Number of children (M, SD) 1.45 (.77) 1.36 (.67) 1.54 (.85) -1.03 (76) .304
Educational level (M, SD) c 7.23 (1.08) 7.23 (1.20) 7.23 (.96) .00 (76) 1.000
Parental trait anxiety (M, SD) d .32 (.19) .36 (.20) .29 (.19) 1.44 (69) .153

Table 1. Characteristics of the participants

Note. for proportions, chi square tests were performed, for means independent samples t-tests.  
a Mean item score, measured with the IBQ completed by both parents. b Number of days per week. 
c On a scale from 0 (primary education) to 8 (university). d Mean item score, measured with the 
SCaRED-a.



The role of social referencing in infant anxiety and avoidance — 85

4

Procedure  
a week before the visit to our laboratory, a set of questionnaires, including 
demographic information, was sent by mail to both parents and were to be 
completed individually and returned at the day of the visit. One of the parents was 
selected at random to visit our laboratory to participate in three experimental tasks. 
Note that we first piloted whether we could use a within-subject design (having 
each of the parents in random order guide the infant over a different visual cliff), 
but it turned out that every infant (n = 5) crossed the cliff without referencing 
to the parent the second time, so a within subject design was not feasible. 

The experimental tasks lasted approximately 30 minutes and consisted of two free 
play tasks (with and without toys, not used in the present study), measuring parenting 
behavior, and the visual cliff task. The parent and the infant were filmed during 
the tasks with three video cameras. after the laboratory visit, the parent received a 
second set of questionnaires for both parents to be filled out at home separately 
from their partner. Completing each set of questionnaires lasted approximately 
one hour. afterwards, infants received a small gift and the parent received a refund 
of travel expenses. Parents also received a copy of the video recordings that were 
made of the parent and the infant, and a compensation of 10 euro that they could 
keep themselves or could donate to Orange Babies, a foundation established to 
help pregnant women with hIV and their babies in africa.
 
Measurements  
The visual cliff  
Procedure. assessment of paternal and maternal expressed anxiety and 
encouragement, and infant expressed anxiety and avoidance, was done using 
the visual cliff task. The visual cliff (Walk, 1966) is a plexiglass-covered table, which 
is divided into a shallow side (94 x 97.5 cm) under which a checkered pattern is 
placed right beneath the glass, and a deep side (94 x 97.5 cm) under which a similar 
pattern is placed some distance beneath the glass, creating an apparent ‘drop’.  
an upright plexiglass border of 20 cm prevented the infants from falling down. 
The depth of the cliff was set at 30 cm, as the study by Sorce et al. (1985) revealed 
that this depth elicited infant pauses at the edge and frequent looks to the mother 
but no clear avoidance of the depth. In contrast to Sorce et al. (1985), we did not 
place an attractive toy on the deep side, as this could hinder the pure SR process. 

During the instruction, the visual cliff was placed in a corner of the room and was 
covered with sheets to ensure that the infant would experience an entirely novel 
situation when s/he was placed on the cliff, and also that the parent could not give 
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any cues to the infant about the cliff before the actual start of task. The parent was 
told that s/he had to place the infant on a high table with his/her feet to the back 
of the table and that s/he had to encourage the infant to crawl to the other side. 
Parents were instructed to stay silent while placing the infant on the visual cliff, 
because we were interested in the infant’s first reaction to the visual cliff without 
receiving any parental information. The parent placed the infant on the shallow 
side of the cliff, walked to the other side, and positioned her/ himself on the far 
(deep) side of the cliff. The parent could start encouraging when the infant had 
first looked to the parent, and thus the SR process had started, indicated by the 
experimenter raising her hand. While encouraging, the parent was not allowed to 
reach over the cliff or touch the plexiglass, to ensure that all infants had to crawl 
the same distance and that children would not see that glass was covering the 
drop-off. During the task, the experimenter stayed behind a pillar, making no eye 
contact with either the child or the parent, but keeping an eye on the safety of the 
infant. The task was terminated when (1) the infant crossed the deep side touching 
the end wall; (2) the infant was picked up by the parent at the end of the cliff;  
(3) 10 minutes had elapsed and the infant had still not reached the end wall of the 
cliff, as the study by Vaish and Striano (2004) indicated that this may be the time 
that some infants need to cross the cliff; (4) the child became too upset or if the 
parent indicated that s/he thought the infant was becoming too upset to continue. 

Coding. Our coding scheme was based on two well-known coding schemes: 
the Laboratory Temperament assessment Battery (Lab-TaB Prelocomotor 
version; Goldsmith, & Rothbart, 1999), an often used observational battery 
to assess temperament (e.g., Buss & Kiel, 2004; Olino, Klein, Durbin, hayden,  
& Buckley, 2005; Majdandžić, Van den Boom, & heesbeen, 2008), and the affEX 
system for the coding of facial expressions (Izard, Dougherty, & hembree, 1983). 
Infant crossing time was coded in number of seconds. for the coding of all other 
variables, the task was divided into 10 second time intervals and variables were 
coded on a 4-point scale ranging from 0 to 3. higher scores indicated a higher 
frequency or intensity of that behavior (0 = absence of that behavior; 1 = light 
expression of that behavior; 2 = clear expression of that behavior; 3 = clear and 
intense expression of that behavior). for example, for infants’ vocal expression 
of anxiety, coders made the 0–3 judgments based on the following scale: 0 = no 
vocalizations that point to distress/anxiety or vocalizations that may be difficult to 
identify as hedonically negative; 1 = mild and short vocalizations of anxiety, that 
is, little sighs, groans, or coughs, with a negative hedonic tone; 2 = clear crying 
of short duration (1–2 seconds) or mild vocalizations of anxiety of longer duration 
(minimum 3 seconds); 3 = clear crying of longer duration (minimum 3 seconds), 
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or short but very intense crying. final scores of each variable were obtained by 
averaging the scores across time intervals.
 
Infant expressed anxiety and infant avoidance constituted the primary outcome 
measures. Infant expressed anxiety during the visual cliff task was based on 
separate codings of: (1) bodily expressions of anxiety (e.g., muscle tension, 
freezing, trembling); (2) facial expressions of anxiety (e.g., wide eyes, stiff mouth); 
and (3) vocal expressions of anxiety (e.g., crying, whining). Cronbach’s alpha of the 
three infant expressed anxiety variables was .85, indicating a high level of internal 
consistency. a mean score of infant expressed anxiety was created by averaging 
the bodily, facial, and vocal ratings. Infant avoidance involved behaviors such as 
looking away from the cliff, turning around, crawling back, and sitting still for a long 
period of time. Infant crossing time was used as a secondary outcome measure and 
was coded as the number of seconds between the placing of the child on the cliff 
and the moment the child grabbed the glass border at the end of the cliff or when 
the parent picked up the child. Children who did not cross the cliff after 10 minutes 
or who were so upset that the task was ended were given the maximum score of 
600 seconds. 

Parental expressed anxiety was based on separate codings of bodily (e.g., standing 
still, muscle tension, nervous movements), facial (e.g., big eyes, stiff mouth), and 
verbal (both content and tone of verbal messages, such as ‘this is scary, right?’ or 
‘be careful!’) expressions of anxiety during the visual cliff task. Cronbach’s alpha of 
the three parental expressed anxiety variables was .72, indicating a sufficient level 
of internal consistency. a mean score of parental expressed anxiety was created 
by averaging the bodily, facial, and verbal ratings. Parental encouragement was 
based on separate codings of bodily (e.g., waving, clapping, hand gesturing), facial 
(e.g., smiling), and verbal (e.g., ‘come here!’ or ‘you’re doing great!’) expressions of 
encouragement. Cronbach’s alpha of the three parental encouragement variables 
was .38, indicating a modest level of internal consistency. This can be partly 
explained by the combination of only three variables, but it is also understandable 
that the three modalities of encouragement (bodily, facial, and verbal) do not 
cohere very highly. That is, it is for example possible to be very encouraging by the 
use of smiles and verbal comments, without the use of bodily encouragements.  
The finding that parental encouragement was not highly coherent across 
modalities has been reported previously (see Karasik, Tamis-LeMonda, adolph, 
& Dimitropoulou, 2008). To obtain a robust measure of parental encouragement, 
we therefore chose to average the three modalities into a single encouragement 
score for the parent.Coding of infant behavior was carried out by two groups of two 
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observers, trained by the first author. Twenty percent of the infants were double coded 
to determine interobserver reliability. Parent behavior was coded by one different 
group of two observers, also trained by the first author. again, 20% of the parents 
were double coded by the two observers to determine interobserver reliability. 
The final scores for the double coded data were obtained by averaging the ratings 
of the observers. Mean interobserver reliability (intraclass correlations; ICC) was .88 
(range .79–1.00) for the parent variables and .87 (range .84–.93) for the infant variables. 

SCARED-A  
To assess parental trait anxiety, parents completed the Screen for Child anxiety 
Related Emotional Disorders-adult version (SCaRED-a; Bögels & Van Melick, 
2004; Van Steensel & Bögels, 2014), a screening tool for identifying symptoms 
of anxiety disorders. The SCaRED-a assesses a range of DSM-IV-based anxiety 
symptoms that can be divided into symptoms of panic disorder (13 items), 
generalized anxiety disorder (9 items), social anxiety disorder (9 items), separation 
anxiety disorder (12 items), obsessive-compulsive disorder (9 items), posttraumatic 
stress disorder (4 items), and specific phobia (15 items). Participants indicated 
how frequently they experienced each of the 71 anxiety symptoms using a 3-point 
Likert scale with almost never = 0, sometimes = 1, and often = 2. The SCaRED-a 
possesses good reliability and discriminant validity to detect anxiety disorders 
(Bögels & Van Melick, 2004; Van Steensel & Bögels, 2014). a mean item SCaRED 
score per parent was created by averaging the 71 item scores. Cronbach’s alpha 
of the SCaRED total score in our study was high: .91 for mothers and .93 for 
fathers. Only the SCaRED scores of the parent that visited our lab were used. 
  
IBQ  
Infant’s anxious temperament was measured using the Infant Behaviour 
Questionnaire-Revised (IBQ-R; Gartstein & Rothbart, 2003), a parent-report 
measure of temperament in infants between 3 and 12 months. The IBQ-R consists 
of 191 items, organized into 14 subscales. Parents rated the frequency of infant 
behaviors during the past week on a 7-point Likert-scale ranging from 1 (never) to 
7 (always). for the present study, we used the fear scale (16 items) that assesses 
the infant’s startle or distress to sudden changes in stimulation, novel physical 
objects or social stimuli. an example of an item is: ‘When visiting a new place, 
how often did the baby show distress for the first few minutes?’ Cronbach’s alpha 
of the fear scale was high: .89 for mothers, and .85 for fathers. as fathers’ and 
mothers’ ratings of their child’s anxious temperament were substantially associated  
(r = .55, p < .001) a mean item score across parents was calculated.
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Results

Preliminary analyses and descriptive statistics
all outcome measures were checked for univariate outliers, using z < -3.29 or  
z > 3.29 as the criterion (Tabachnick & fidell, 2001), and no outliers were present.  
Variables were checked for normality, and skewness and kurtosis were < |2| for 
all variables. Pearson correlations between all parental and infant variables are 
depicted in Table 2 for mothers and fathers separately. associations between our 
two main outcome variables, infant expressed anxiety and infant avoidance, were 
moderate. as some studies found different patterns of results for infant expressed 
anxiety and avoidance (e.g., Murray et al., 2008; aktar et al., 2013b), these variables 
were treated as separate outcome variables, despite their positive association. 
Participating mothers and fathers did not differ in their level of trait anxiety,  
t(69) = 1.44, p = .153, and infants participating with their mother or father did not 
differ in their level of anxious temperament, t(76) = .14, p = .891, suggesting that 
randomization was successful. 

Of the 81 infants, four did not cross the cliff within 10 minutes. another four 
were so upset that the task was ended. These four infants were not excluded 
from the analyses,1 as (1) this would mean removing children from the high end 
of the distribution of anxious behavior, which is a threat to the validity of the 
experiment; (2) the task was only ended after a considerable amount of time  
(M = 237.25 seconds, SD = 169.98, range 69–456 seconds), leaving enough useable 
data; (3) these children started the experiment in a neutral mood, so it is likely that it 
was the cliff that caused their distress, which is the focus of interest of our study; and 
(4) it is customary in the Lab-TaB (Goldsmith & Rothbart, 1999) to include children 
with extreme scores for which a certain task ends prematurely, since their reaction 
is extreme but valid, and because these (for instance extremely anxious) children 
are often the focus of interest. Thus, for the variable ‘infant crossing time’ all these 
eight infants were given the maximum score of 600 seconds.

The level of parental expressed anxiety was quite low (M = .25, SD = .23 
for mothers; M = .26, SD = .26 for fathers; range 0–1 for both parents on a 
scale of 0–3). however, scatterplots for the association between maternal/ 
paternal expressed anxiety and infant expressed anxiety/infant avoidance 
showed that there was enough variance in the level of both maternal and 
paternal expressed anxiety to use it in our analyses (see figures 1 to 4).2 

1 analyses were repeated excluding the four children who were so upset that the task was ended prematurely,  
 and results were similar.
2  as can be seen in figures 1 and 3, there is one mother that had a somewhat extreme score of 1.0 on expressed 
 anxiety. analyses on the relation between maternal expressed anxiety and infant avoidance and infant expressed  
 anxiety were repeated without this data point, and results were similar.
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To test whether boys and girls reacted differently to their mother or father, and whether 
fathers and mothers behaved differently with their sons or daughters, univariate 
general linear models were conducted with parent sex and infant sex as between-
subject factors and parental encouragement, parental expressed anxiety, parental 
trait anxiety, infant expressed anxiety, infant avoidance, infant anxious temperament, 
and infant crossing time as outcome variables. Results revealed no significant main 
effects for infant sex and no interactions between parent sex and infant sex for all 
outcome variables. Therefore, infant sex was excluded from further analyses.
 
Differences in paternal and maternal behavior 
Independent sample t-tests were carried out to investigate differences between 
paternal and maternal behavior. The sequential Bonferroni-holm correction  
(holm, 1979) was applied to the eight independent sample t-tests to control for  
Type 1 error. Results are shown in Table 3. Mothers had somewhat higher 
encouragement levels than fathers, t(79) = 2.62, p = .010, d = .60 (but not 
statistically significant after the Bonferroni-holm correction). Mothers showed 
significantly more intense facial expressions of encouragement than fathers,  
t(79) = 3.03, p = .003, d = .66, whereas no significant differences were found for 
bodily and verbal expressions of encouragement. Mothers and fathers did not 
differ in level of expressed anxiety, t(79) = .21, p = .836, d = .04.

Note. Correlations for the mother and her infant below the diagonal, for the father and his infant 
above the diagonal. N’s ranged from 34 to 41. ** p < .01, * p < .05, † p < .10.

Parental 
expressed 

anxiety

Parental 
encour-

agement

Parental  
trait 

anxiety

Infant 
expressed 

anxiety
Infant  

avoidance

Infant  
anxious 

tempera-
ment

Infant  
crossing 

time

Parental  
expressed 
anxiety - -.36* -.21 .30† .41** -.14 .27†

Parental 
encouragement -.13 - -.20 .03 -.18 .06 -.17
Parental trait 
anxiety .12 -.02 - .06 -.24 -.04 .01
Infant expressed 
anxiety -.11 -.18 .04 - .49** .04 .48**
Infant 
avoidance .26 -.16 .20 .39* - -.07 .42**
Infant anxious 
temperament .02 .01 .13 -.03 -.40* - .05
Infant crossing 
time -.08 -.18 .25 .41** .66** -.34* -

Table 2. Pearson correlations between parental and infant behavior
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Figure 2. Scatterplot for the association between paternal expressed anxiety and infant avoidance

Figure 1. Scatterplot for the association between maternal expressed anxiety and infant avoidance
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Figure 4. Scatterplot for the association between paternal expressed anxiety and infant 
expressed anxiety

Figure 3. Scatterplot for the association between maternal expressed anxiety and infant 
expressed anxiety
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Differences in infant behavior with fathers and mothers
To assess whether the behavior of infants who participated in the visual 
cliff experiment with their mother differed from the behavior of infants who 
participated with their father, independent sample t-tests were performed  
(Table 4). The sequential Bonferroni-holm correction (holm, 1979) was applied. 
Infants who participated with their mother did not differ from infants who participated 
with their father in their level of expressed anxiety, avoidance, and crossing time. 
Thus, no differences occurred in how fast, and with how much anxiety or avoidance, 
infants crossed the cliff with their father versus their mother.

Table 3. Differences between maternal and paternal behavior

Note. after the Bonferroni-holm correction, fathers and mothers only significantly differ in their 
level of facial expressions of encouragement.

Variable
Mothers
M (SD)

Fathers
M (SD) t (df) p d

Parental encouragement 1.75 (.28) 1.58 (.29) 2.62 (79) .010 .60
   Facial expression of 
   encouragement 1.93 (.54) 1.60 (.45) 3.03 (79) .003 .66
   Bodily expression of 
   encouragement 1.47 (.43) 1.43 (.42) .39 (79) .698 .09
   Verbal expression of 
   encouragement 1.83 (.32) 1.70 (.43) 1.58 (79) .117 .34
Parental expressed anxiety .25 (.23) .26 (.26) -.21 (79) .836 .04
   Facial expression of anxiety .38 (.32) .41 (.37) -.32 (79) .750 .09
   Bodily expression of anxiety .16 (.23) .21 (.32) -.71 (79) .481 .18
   Verbal expression of anxiety .20 (.33) .16 (.25) .53 (79) .597 .14

Variable
Infants with mother

M (SD)

Infants with  
father
M (SD) t (df) p d

Infant expressed anxiety .57(.41) .70 (50) -1.32 (79) .191 .28
   Facial expressions of anxiety .62 (.53) .74 (.67) -.89 (78) .389 .20
   Bodily expressions of anxiety .72 (.38) .86 (.38) -1.56 (79) .124 .37
   Vocal expressions of anxiety .38 (.52) .51 (.59) -1.12 (79) .286 .23
Infant avoidance .74 (.34) .83 (.31) -1.20 (79) .236 .28
Crossing time (in sec.) 179.11 (167.20) 185.84 (184.55) -.17 (79) .864 .04

Table 4. Differences in behavior between infants who participated with their mother and father

Differential effects of maternal and paternal encouragement on infant expressed 
anxiety and avoidance and the moderating role of infant anxious temperament
To assess whether fathers’ encouraging signals would be more strongly associated 
with less infant expressed anxiety and avoidance than mothers’ encouraging signals, 
and whether infant anxious temperament moderated these associations, two path 
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analyses were performed (separately for mothers and fathers) in Mplus 5 (Muthén & 
Muthén, 2007). The model consisted of parental encouragement and infant anxious 
temperament as predictors, and infant avoidance and expressed anxiety as outcome 
variables. also, we included the interaction between parental encouragement and 
infant anxious temperament. We statistically controlled for associations between the 
interaction and the predictors. The use of path models made it possible to account 
for the association between infant expressed anxiety and avoidance. full Information 
Maximum Likelihood estimation was used, as the variables were normally distributed 
and the Little’s MCaR test (Little, 1988) produced a normed and nonsignificant 
χ² (χ²/df) of 1.05, revealing a good fit between sample scores with and without 
imputations (Bollen, 1989). Standardized parameter estimates for the link between 
parental encouragement and infant avoidance and infant expressed anxiety, and 
the moderating effect of infant anxious temperament, are depicted in figure 5 (for 
mothers) and figure 6 (for fathers). Both models provided an excellent fit to the 
data: χ² (7) = 16.71, p = .019; CfI = 1.00; RMSEa = .00, range .00–.00 (for mothers), 
and χ² (7) = 17.09, p = .017; CfI = 1.00; RMSEa = .00, range .00–.00 (for fathers).  
Because we had no specific hypotheses on associations between the interaction and 
the predictors, they are not presented in figures 5 and 6. 

for mothers (figure 5), both infant avoidance and infant expressed anxiety were 
not significantly associated with maternal encouragement. Infant avoidance 
was negatively related to infant anxious temperament, indicating that for infants 
participating with their mother, those who had a more anxious temperament showed 
less avoidance during the visual cliff experiment. Infant expressed anxiety was not 
significantly associated with infant anxious temperament. The interaction between 
maternal encouragement and infant anxious temperament was not significantly 
associated with infant avoidance or infant expressed anxiety, meaning that the 
level of infant anxious temperament did not influence the association between 
maternal encouragement and infant avoidance or infant expressed anxiety.  

for fathers (figure 6), neither infant avoidance nor infant expressed anxiety was 
significantly associated with paternal encouragement. Both infant avoidance and 
infant expressed anxiety were also not significantly associated with infant anxious 
temperament. The interaction between paternal encouragement and infant anxious 
temperament was not significantly associated with infant avoidance or infant 
expressed anxiety, indicating that infants’ level of anxious temperament did not 
influence the association between paternal encouragement and infant avoidance or 
infant expressed anxiety. 
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Figure 5. Standardized parameter estimates for the link between maternal encouragement 
and infant avoidance and infant expressed anxiety and the moderating effect of infant anxious 
temperament. ** p < .01

Figure 6. Standardized parameter estimates for the link between paternal encouragement 
and infant avoidance and infant expressed anxiety and the moderating effect of infant anxious 
temperament. ** p < .01
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Differential effects of maternal and paternal expressed anxiety on infant 
expressed anxiety and avoidance and the moderating role of infant anxious 
temperament
To examine whether the association between parents’ expressed anxiety and infant 
expressed anxiety and avoidance would be stronger for fathers than for mothers, 
and whether infant anxious temperament moderated these associations, we again 
performed two path analyses separately for mothers and fathers in Mplus 5 (Muthén 
& Muthén, 2007). The model consisted now of parental expressed anxiety and infant 
anxious temperament as predictors, and infant avoidance and infant expressed 
anxiety as outcome variables. The interaction between parental expressed anxiety 
and infant anxious temperament was also included. We statistically controlled 
for associations between the interaction and the predictors. The variables were 
normally distributed and the Little’s MCaR test (Little, 1988) produced a normed 
and nonsignificant χ² (χ²/df) of .36, revealing a good fit between sample scores 
with and without imputations (Bollen, 1989). Therefore, full Information Maximum 
Likelihood estimation was used. Standardized parameter estimates for the link 
between parental expressed anxiety and infant avoidance and infant expressed 
anxiety, and the moderating effect of infant anxious temperament, are depicted in 
figure 7 (for mothers) and figure 8 (for fathers). Both models provided an excellent 
fit to the data: χ² (7) = 20.48, p = .005; CfI = 1.00; RMSEa = .00, range .00–.00 (for 
mothers), and χ² (7) = 25.67, p < .001; CfI = 1.00; RMSEa = .00, range .00–.00 
(for fathers). again, associations between the interaction and the predictors are not 
presented in figures 7 and 8, as we had no hypotheses on them. 
 
for mothers (figure 7), neither infant avoidance nor infant expressed anxiety 
was significantly associated with maternal expressed anxiety. Infant avoidance 
was negatively related to infant anxious temperament, indicating that for infants 
participating with their mother, those who had a more anxious temperament showed 
less avoidance during the visual cliff experiment. Infant expressed anxiety was not 
significantly associated with infant anxious temperament. The interaction between 
maternal expressed anxiety and infant anxious temperament was not significantly 
associated with infant avoidance or infant expressed anxiety, meaning that the level 
of infant anxious temperament did not influence the association between maternal 
expressed anxiety and infant avoidance or infant expressed anxiety. 
 
for fathers (figure 8), both infant avoidance and infant expressed anxiety were 
positively associated with paternal expressed anxiety, indicating that when fathers 
expressed more anxiety during the visual cliff experiment, their infants showed 
more avoidance and expressed more anxiety. Neither infant avoidance nor infant 
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Figure 7. Standardized parameter estimates for the link between maternal expressed anxiety 
and infant avoidance and infant expressed anxiety and the moderating effect of infant anxious 
temperament. ** p < .01

Figure 8. Standardized parameter estimates for the link between paternal expressed anxiety 
and infant avoidance and infant expressed anxiety and the moderating effect of infant anxious 
temperament. ** p < .01, * p < .05
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expressed anxiety was significantly associated with infant anxious temperament.  
The interaction between paternal expressed anxiety and infant anxious temperament 
was positively associated with infant avoidance, indicating that infants with a higher 
level of anxious temperament whose fathers expressed more anxiety, showed an 
extra increase in avoidance of the visual cliff. Thus, infant anxious temperament 
moderated the association between paternal expressed anxiety and infant 
avoidance. The interaction between paternal expressed anxiety and infant anxious 
temperament was not significantly related to infant expressed anxiety, meaning 
that the level of anxious temperament of the infant did not influence the association 
between paternal expressed anxiety and infant expressed anxiety.
 
Association between infant time to cross the cliff and infant expressed anxiety
a scatterplot (figure 9) was made to explore how infant crossing time was 
related to infant expressed anxiety. Inspection of the scatterplot showed that 
there were fast crossers who are on the high end of the expressed anxiety 
distribution, but also fast crossers who were on the low end of the expressed 
anxiety distribution. Moreover, there were infants who crossed the cliff slowly, 
but did not express much anxiety. This suggests that the association between 
infant expressed anxiety and infant crossing time is of a nonlinear nature. 

Figure 9. Scatterplot displaying the association between infant expressed anxiety and infant 
crossing time
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Discussion  

This study investigated whether social referencing processes between fathers and 
their infants differed from those between mothers and their infants. The main findings 
were that (1) mothers displayed more intense facial expressions of encouragement, 
but were not more anxious, than fathers; (2) no differences occurred in how fast, 
and with how much anxiety or avoidance infants crossed the cliff with their father 
versus their mother; (3) for infants who participated with their mother, infants’ 
anxious temperament was associated with lower infant avoidance; (4) parental 
encouragement was unrelated to infant expressed anxiety and avoidance; (5) more 
paternal, but not maternal, expressed anxiety was positively associated with infant 
expressed anxiety and avoidance; and (6) infant anxious temperament moderated 
the link between fathers’ expressed anxiety and infant avoidance.
 
This was the first visual cliff study including both fathers and mothers, and the finding 
that paternal, but not maternal, expressed anxiety was associated with more infant 
expressed anxiety and avoidance, is noteworthy. It may indicate that (1) fathers’ 
anxiety has more impact on infants’ anxiety than mothers’, and/or (2) anxious child 
behavior has more impact on fathers’ anxiety than on mothers’. The father–infant 
direction of effects supports the proposed different roles of mothers and fathers 
in the development of child anxiety, namely that children are more negatively 
influenced by paternal anxiety signals than by maternal anxiety signals (Bögels 
& Phares, 2008; Bögels & Perotti, 2011). Bögels argues that the different roles of 
mothers and fathers have an evolutionary basis; fathers specialized in ‘external 
protection’ (approaching potentially dangerous animals and unfamiliar humans, 
exploring new territory), whereas mothers specialized in ‘internal protection’ 
(feeding, soothing, comforting the child). These different roles are assumed to 
be reflected in mothers’ and fathers’ parenting behavior (Bögels & Perotti, 2011). 
Indeed, evidence from parenting studies confirms that fathers and mothers differ 
in their parenting behavior towards their offspring (see the review of Möller et al., 
2013a). as an example, fathers encourage risk-taking and social competition more 
than mothers, whereas mothers are more protective and stimulate caring for others 
and intimate bonding more than fathers (Möller et al., 2013a). from this different 
specialization of men and women, it can be hypothesized that fathers and mothers 
have a comparative advantage over their partner in their domains of expertise. 
That is, children may instinctively be more influenced by paternal signals in external 
situations and by maternal behavior in internal situations (Bögels & Perotti, 2011). 
as a result, Bögels and Perotti (2011) argue, if the parent specialized in a certain 
situation exhibits anxiety in that situation, children interpret it as a more strong 
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negative signal, and become more fearful or stressed than when the other non-
specialized parent shows fear in that situation. applying this theory to our study, 
the visual cliff would represent an external threat, as it evokes fear of high places 
or falling, and thus corresponds with fathers’ evolutionary-based specialization. 
following their reasoning, the impact of anxious signals of the father on fearful 
behavior of the child would then be larger than that of mothers, as indeed was 
found in our study. This is a very interesting theory that requires further testing.
 
On the other hand, infants’ anxiety and avoidance may also have evoked more 
anxiety in the father than in the mother. This may be because fathers are more 
insecure in the interaction with their young children than mothers, as they know 
the child less at that young age, likely because of spending less time with him/
her (Geary, 2010; Möller et al., 2013a). Indeed, we found that fathers in our 
study spent on average two days a week less with their child than mothers  
(see Table 1). Moreover, fathers’ emotions seem to be influenced more by the 
emotion of the infant than mothers’ emotions. for example, recent face-to-face 
interaction research with infants has shown that mothers are more positive than 
fathers when the infant displays a positive, negative, or neutral facial expression, 
whereas fathers tend to be more neutral than mothers when the infant is neutral or 
negative (aktar, Colonnesi, Majdandžić, De Vente, & Bögels, 2013a). Thus, it seems 
that fathers are more affected by infants’ negative emotions than mothers.
 
fathers’ anxious behavior thus was more strongly related to infant anxious and 
avoidant behavior on the visual cliff than mothers’ anxious behavior. however, 
the larger association between paternal behavior on child anxiety and avoidance 
seems to be restricted to the parent’s anxious behavior. That is, for both mothers 
and fathers, parental encouragement was unrelated to infants’ level of expressed 
anxiety and avoidance. Thus, there was no difference between fathers and mothers 
in the association between encouragement signals about the visual cliff and infants’ 
expressed anxiety and avoidance. Our findings conflict with the findings of the 
meta-analysis of McLeod et al. (2007) in which parental encouragement predicted 
less child anxiety and the study of Murray et al. (2008) in which more maternal 
encouragement was associated with less infant avoidance. however, the positive 
association between paternal expressed anxiety and infant expressed anxiety and 
avoidance in our study also means that when fathers displayed low levels of anxiety 
(and thus appeared confident), their child was less anxious and avoidant during 
the visual cliff experiment. The absence of paternal anxiety may thus also signal 
to the child that the situation is safe and that the child should not feel anxious, 
independent of the presence of encouraging signals. The absence of an association 
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between parental encouragement and infant expressed anxiety and avoidance may 
also be due to the fact that parental encouragement is a heterogeneous construct.  
That is, the encouragement variable was an average of three variables (bodily, 
facial, and verbal expressions of encouragement) that did not cohere very highly. 
as was already mentioned in the methods section, a previous study by Karasik 
et al. (2008) also reported that different modalities of parental encouragement 
do not cohere very highly. To obtain a robust construct, and as infants also see 
the combination of parental encouraging behavior, we chose to average the 
bodily, facial, and verbal encouragement variables into a single construct.  
Nonetheless, our results add to the growing evidence showing that we tend to 
overestimate the direct ‘on the spot’ effects of parenting on child anxiety (e.g., aktar 
et al., 2013b, 2014; Murray et al., 2008). That is, in our study paternal expressed 
anxiety was related to infants’ anxiety and avoidance, but maternal anxiety and 
both maternal and paternal encouragement were unrelated to infants’ anxious 
and avoidant responses to the visual cliff. It may be that when exploring a novel 
situation such as the visual cliff, infants rely more on their own observations than on 
signals from their parents.
 
Concerning the differential susceptibility theory (Belsky & Pluess, 2009), infants 
with an anxious temperament did not respond with less anxiety and avoidance 
to maternal and paternal encouraging signals than infants with a less anxious 
temperament. Thus, the results of our study do not confirm that infants with a high 
level of anxious temperament would benefit more from encouraging parenting 
signals than infants low in anxious temperament, as the differential susceptibility 
theory (Belsky & Pluess, 2009) predicts. Our results do partly support the diathesis-
stress (Zuckerman, 1999) and vulnerability-stress (Ingram & Luxton, 2005; Nigg, 
2006) models, stating that children high in BI would be especially vulnerable to 
adverse rearing environments. That is, for infants participating with their father, 
infant anxious temperament was a moderator in the association between paternal 
expressed anxiety and infant avoidance. The more anxious the temperament of the 
infant, the stronger the positive association between expressed anxiety of the father 
and infant’s avoidance of the cliff. however, this effect was not found for mothers 
and their infants. as anxious children display an attentional bias toward threat-
related information (e.g., Puliafico & Kendall, 2006), they may interpret parental 
anxious signals more strongly than less anxious children, and as a result react with 
more avoidance of the cliff. The fact that this moderating effect was only found for 
infants and their fathers, and not for infants and their mothers, may be explained 
by the evolutionary-based role that fathers are assumed to play in helping their 
children overcome anxiety (Bögels & Perotti, 2011; Möller et al., 2013a) and was 
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supported by the study of Bögels et al. (2011). That is, especially when children 
have a predisposition for anxiety, they may benefit from a confident father, and 
are confirmed in their anxiety by an anxious father. a different explanation is that 
because of the generally lower expression of anxiety in males than in females  
(e.g., Rotter & Rotter, 1988; Wagner et al., 1993), it may have an increased 
frightening effect on children when fathers do show anxious behavior, as children 
do not expect their fathers to show anxiety, resulting in an increased avoidance of 
the anxious stimulus by the child.
 
for infants participating with their mother, it was found that infants with a more 
anxious temperament avoided the cliff less. This finding can be connected with 
the finding that the more anxious the temperament of an infant, the faster s/he 
crossed the cliff in the presence of her/his mother (see Table 2). Both these findings 
may be explained by the fact that infants with a high fearful temperament were 
‘running’ to be with the mother. One could speculate that for infants who have an 
inhibited approach to novelty, being close to the mother is very important, pointing 
to an important role of the mother in calming anxious children. Proximity to the 
mother is an important indicator in the measurement of child behavioral inhibition 
(Kagan, Reznick, & Snidman, 1987). The calming role of mothers corresponds with 
the assumed different roles that fathers and mothers may have for their children 
(Möller et al., 2013a; Paquette, 2004). Mothers may be central in comforting and 
reassuring their children, and infants have indeed been found to seek their mother, 
more than their father, to be reassured in stressful situations (see Paquette, 2004). 
We know very little about possible differences in the relationship of the child with 
the mother versus the father in the face of novelty, and even less about the role of 
child temperament herein, and the results of the current study provide a valuable 
starting point.
 
Unexpectedly, although mothers and fathers did not differ significantly in their 
general level of encouragement, mothers displayed more intense facial expressions 
of encouragement than fathers during the visual cliff experiment. This finding 
conflicts with our hypothesis and the findings of a study of Ishak et al. (2007).  
These authors investigated mothers’ and fathers’ expectations and parenting 
choices about their infants’ crawling behaviors on different slopes and found that 
fathers were more likely to adopt challenge-orientated parenting choices than 
mothers. however, the fact that mothers smiled more than fathers is in line with the 
findings that women are in general more emotionally expressive than men (Kring 
& Gordon, 1998), and that mothers smile more at their infants than fathers (aktar et 
al., 2013a). The larger amount of facial expressions of encouragement of mothers 
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in our study did, however, not affect infants’ crossing time and level of anxiety and 
avoidance. Infants did not cross the cliff faster or with less anxiety or avoidance with 
their mother than with their father.
 
Parental trait anxiety was not significantly associated with infants’ expressed anxiety 
and avoidance, which is in concordance with the study of aktar et al. (2013b), in 
which parental anxiety disorders were also unrelated to infants’ expressed anxiety 
and avoidance during two social referencing tasks. Thus, it appears to be parental 
expressed anxiety (note: only paternal expressed anxiety, as maternal expressed 
anxiety was unrelated to infant expressed anxiety and avoidance in our study) in 
a specific situation in which parents have to guide their infant to approach novelty 
or overcome fear that is correlated with infants’ anxiety and avoidance, and not 
parents’ anxiety symptoms in their own lives. This suggests that if anxious or 
anxiety-disordered parents do not let their own fears interfere with their parenting, 
they thus do not transmit their anxiety to their child on the spot. Note in this regard 
that parents’ trait anxiety and expressed anxiety were uncorrelated. In general, 
there is very little evidence of parental trait anxiety being related to their parenting 
when interacting with their child. Van der Bruggen et al. (2008) found a meta-
analytic effect size of only .08 between parents’ trait anxiety and parental control 
versus autonomy-encouragement, assumed to be an important form of an anxiety-
enhancing parenting style. Clearly, we need to gain much more knowledge about 
if, when, and how parents’ own anxiety affects their behavior when guiding their 
child in novel situations.
 
Most visual cliff studies (e.g., Bolten & Schneider, 2010; Striano et al., 2006; Vaish  
& Striano, 2004) use crossing time as main outcome measure, with a longer crossing 
time indicating more anxiety of the infant. however, our results showed that 
although most infants with a high level of expressed anxiety indeed crossed the cliff 
slowly, a substantial number of infants high in expressed anxiety crossed the cliff 
quickly. Moreover, some infants who did not express much anxiety crossed the cliff 
slowly nonetheless. Thus, it seems that the association between infant expressed 
anxiety and time to cross the visual cliff is nonlinear. If this result is replicated, time 
to cross the cliff may not be the best measure to grasp infants’ level of anxiety and 
avoidance, in the presence of a parent standing on the other side of the cliff.
 
The results of this study should be interpreted with the following limitations 
taken into account. first, our sample was highly educated, possibly limiting the 
generalizability of our findings. for example, it might be that in lower educated 
samples, role differences between fathers and mothers are more pronounced. 
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Second, this study relied on a community sample of children and parents.  
Therefore, we do not know whether the results can be generalized to clinical groups 
of children and parents with anxiety disorders. Third, coders were not blind to the 
experimental condition (mother versus father encouraging), as coders were able to 
see or hear that a male or female was encouraging the child. however, coders were 
blind to the hypotheses of our study. Note also that interobserver reliability was high 
for both the parent and infant variables, and that different observers coded parent 
and infant behaviors, in order to ensure maximum objectivity in coding. fourth, the 
level of parental expressed anxiety was quite low (parents scored between 0 and 
1 on a 4-point scale ranging from 0 to 3). although the level of parental expressed 
anxiety during the visual cliff experiment was low, parents who did not express any 
anxiety (scoring 0) and parents who expressed some anxiety (scoring 1) are clearly 
distinguishable. Regarding bodily expressions of anxiety, the posture of parents 
who did not express any anxiety (0) was relaxed, whereas the posture of parents 
who expressed some anxiety (1) was moderately tense. Concerning the facial 
expressions of anxiety, parents who did not express any anxiety (0) did not express 
any anxiety on their face, while parents who expressed some anxiety (1) showed 
mild signs of anxiety (for example, mildly dilated eyes, raising the eyebrows).  
With regard to verbal expressions of anxiety, parents who did not express any 
anxiety (0) used no verbal expressions of anxiety, whereas parents who expressed 
some anxiety (1) used mild forms of verbally anxious statements, that is: they 
spoke with a worried tone of voice. Thus, there was enough variance in the anxious 
behavior of the parents, which was also confirmed by the scatterplots showing the 
associations between maternal/paternal expressed anxiety and infant expressed 
anxiety and infant avoidance. fifth, causality cannot be inferred from our results, 
as this was a cross-sectional correlational study in which parental behavior was 
not manipulated. The study was designed as such because this was the first 
visual cliff study with fathers and little is known about the effect of parents’ natural 
encouragement and anxiety on infants’ expressed anxiety and avoidance of the 
visual cliff. future research should compare clinically anxious fathers and mothers 
with normal control fathers and mothers. In future visual cliff studies, parental 
behavior could be manipulated to compare whether happy/fearful expressions of 
fathers have a different effect on infant behavior during the visual cliff experiment 
than those of mothers.
 
Thus, reasoning from a father–infant direction of effects, it seems that fathers play a 
more important role than mothers in the transmission of anxiety in infants’ exploring 
of the visual cliff, particularly in infants with an anxious temperament. The clinical 
implication of this finding is that anxious signals from the father can maintain or 
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exacerbate fearful behavior of the child, whereas with non-anxious and confident 
behavior a father can teach his child that the world is safe. In this sense, fathers 
can act as a buffer against child anxiety. Reasoning from an infant–father direction 
of effects, it appears that infants evoke more anxiety in fathers than in mothers. 
Thus, it might be useful to guide fathers in how to cope with their child’s anxiety.  
In conclusion, the present study showed that social referencing processes between 
fathers and their infants differ from those between mothers and their infants.
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Abstract

Most studies investigating the role of parenting behavior in the intergenerational 
transmission of anxiety from parents to children have focused on mothers.  
however, recent research suggests that mothers and fathers may parent differently 
and may differentially affect the development of child anxiety. Theoretical models 
propose that anxious parents engage in more anxiety-provoking and less anxiety-
reducing parenting behavior than non-anxious parents. however, findings are 
inconsistent, possibly because most studies have not differentiated between 
anxiety disorders. Therefore, it remains unclear which specific anxiety disorders 
are linked to parenting behavior. This study examined (1) whether symptoms of 
specific parental anxiety disorders are linked to overinvolvement and challenging 
parenting behavior towards infants; and (2) the differential relationship of maternal/
paternal overinvolvement and challenging parenting behavior with infant anxiety.  
Parents of 81 infants (10-15 months) completed the Overinvolvement and 
Challenging parenting behavior (CPB) scales of the Comprehensive Parenting 
Behavior Questionnaire, the Screen for Child anxiety Related Emotional Disorders-
adult version, and the fear scale of the Infant Behavior Questionnaire-Revised.  
Linear regressions showed that mothers’ generalized anxiety disorder symptoms 
were associated with less CPB and more overinvolvement, whereas fathers’ 
social anxiety disorder symptoms were associated with less CPB and more 
overinvolvement. Moreover, paternal, but not maternal, CPB was associated with 
less infant anxiety, and overinvolvement with more infant anxiety. findings suggest 
that (1) different dimensions of paternal/maternal anxiety are linked to their 
parenting behavior; (2) maternal/paternal parenting behaviors are differentially 
associated with infant anxiety.
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Introduction

Research supports the familial aggregation of anxiety disorders (e.g., hettema 
et al., 2001). It is clear that genes play a role in explaining individual differences 
in levels of anxiety among children (Gregory & Eley, 2007). Next to heritability 
(Gregory & Eley, 2007), family factors may be involved in the transmission of anxiety 
(disorders) from parents to children, such as attachment between a parent and 
child, the marital relationship, parenting behavior, and parental beliefs about their 
child (Bögels & Brechman-Toussaint, 2006). In this paper, we will focus on parenting 
behavior in the intergenerational transmission of anxiety. 

Parental excessive control has been consistently linked to anxiety in children 
(McLeod et al., 2007; Van der Bruggen et al., 2008). Several terms for this parenting 
dimension have been used in the literature, such as overprotection, overcontrol, 
overinvolvement, and intrusiveness. In the present paper, we will use the term 
overinvolvement, which refers to a parent’s excessive interfering in a child’s behavior 
and feelings, and discouragement of independence of the child (Chorpita & Barlow, 
1998; Majdandžić et al., 2014a). Overinvolved parents provide more assistance 
and help to the child than is needed (Rapee, 1997). Overinvolvement can lead to 
child anxiety as it may increase children’s threat perception, may reduce children’s 
perceived control over threat, and reduces children’s opportunities to explore their 
environment and to develop new skills to cope with unexpected environmental 
events (Van der Bruggen et al., 2008). 

More recently, a role for challenging parenting behavior in the development of 
child anxiety has been proposed (Bögels & Phares, 2008; Bögels & Perotti, 2011). 
Challenging parenting behavior is characterized by behaviors in which the parent 
playfully encourages the child to exhibit risky behavior or to go outside his/her 
comfort zone while keeping an eye on the safety and security of the child (Majdandžić 
et al., 2014a). Majdandžić et al. (2014a) stress that challenging parenting behavior 
can be of both a physical (e.g., rough-and-tumble play, chasing the child, tickling) 
and socio-emotional (e.g., teasing, defeating the child in a game, competing with 
the child) nature. In this sense, challenging parenting behavior is broader than pure 
physical play with the child. It has been hypothesized that challenging parenting 
behavior may buffer the development of child anxiety as challenging parenting 
behavior pushes the child’s limits (Bögels & Perotti, 2011; Bögels & Phares, 2008).

Most studies on the association between parenting behavior and the development 
of child anxiety have focused on mothers. however, reviews suggest that 

5
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mothers and fathers may parent differently (Möller et al., 2013a; Paquette, 2004).  
across cultures, mothers have been found to spend more time with their children 
than fathers in all child care activities except for physical play, especially with 
younger children (Geary, 2010). Next to quantitative differences between mothers’ 
and fathers’ parenting, qualitative differences have also been found (see the 
review of Möller et al., 2013a). for example, fathers engage in more physical play 
than mothers, whereas pretend play is more shown by mothers than by fathers.  
With regard to parent-child interaction, mothers are more responsive and sensitive, 
and provide more warmth and support to their children than fathers. as another 
example, mothers empathize more with their children and talk more about 
emotions compared to fathers. 

These sex differences in parenting may be explained by evolutionary based 
differences between men and women (Bögels & Perotti, 2011; Möller et al., 
2013a). That is, in the course of evolution, men and women developed different 
specializations, because they faced different challenges with respect to surviving 
and reproducing (for an elaborate review of this issue see Bjorklund et al., 2002 
and Geary & flinn, 2001). Males specialized in social competition, risk taking, 
and taking chances, whereas females specialized in care, nurturing, and intimate 
bonding (Möller et al., 2013a). Or, as Bögels and Perotti (2011) state: fathers 
specialized in ‘external protection’ (approaching potentially dangerous animals 
and unfamiliar humans, exploring new territory), whereas mothers specialized in 
‘internal protection’ (feeding, soothing, comforting the child). These different roles 
are assumed to be reflected in mothers’ and fathers’ parenting behavior (Bögels 
& Perotti, 2011), which evidence confirms (Möller et al., 2013a). for example, the 
fact that fathers spend more time playing with their children than mothers, and that 
fathers’ type of play is more often of a physical nature (e.g., rough-and-tumble play), 
corresponds with their evolutionary based challenging role in the development 
of their offspring (Bögels & Phares, 2008; Paquette, 2004). as another example, 
that mothers empathize more with their children and provide more warmth and 
support to their offspring than fathers, fits with the evolutionary based caring and 
comforting role of mothers (Bögels & Phares, 2008; Paquette, 2004).

alternatively, sociostructuralistic theories explain these sex differences in 
parenting by the differing distributions of males and females into social roles  
(see Eagly & Wood, 1999 and Wood & Eagly, 2002). Social structuralists emphasize 
that the division of labor between men and women in a society is responsible for 
sex-differentiated behavior (see Deaux & Lafrance, 1998). The accommodation 
of men to an employment role and roles with greater power and status favors 
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assertiveness, independence, competition and dominance in males, whereas 
the accommodation of women to a domestic home-maker role and to female-
dominated occupations produces more nurturing and caring behaviors in females, 
and favors the development of emotional interpersonal skills in women (Eagly 
& Steffen, 1984; Ridgeway & Diekema, 1992). It should be noted, however, that 
despite the fact that evolutionary psychology theories and sociostructuralistic 
theories use different explanations for the origins of sex differences in parenting, 
both theories agree that sex differences in parenting behaviors exist.

Both maternal and paternal parenting behavior seem to play a role in 
the development of child anxiety (see the review of Möller et al., 2013a).  
however, sometimes effects are only found for mothers, and not for fathers, or vice 
versa. Regarding overinvolvement, both maternal and paternal overinvolvement 
seem to be associated with the development of child anxiety. So far, only one study 
investigated the role of challenging parenting behavior in child anxiety (Majdandžić 
et al., 2014b). Using a longitudinal design, it was found that paternal challenging 
parenting behavior decreased observed social anxiety in first born, 4-year-old 
children, half a year later. Maternal challenging parenting behavior unexpectedly 
predicted more observed social anxiety in these children. The authors’ explanation 
for this finding was that challenging parenting behavior may conflict with the 
evolutionary based protecting and caring role of mothers, resulting in the child 
feeling less safe and developing anxiety. Thus, studies report contradictory findings 
regarding the differential effects of paternal and maternal parenting behavior on 
child anxiety. 

It has been hypothesized that parents’ anxiety level influences their parenting 
behavior. That is, anxious parents are presumed to display more anxiety-provoking 
parenting behaviors. for example, theoretical models propose that anxious parents 
engage in more overcontrolling parenting than non-anxious parents (Chorpita  
& Barlow, 1998; Ginsburg & Schlossberg; 2002; Rapee, 1997). however, findings on 
the association between parental anxiety and parenting behavior are inconsistent 
(e.g., Van der Bruggen et al., 2008). for example, with regard to the association 
between parental anxiety and parental overcontrol, some studies found a negative 
association (e.g., adam, Gunnar, & Tanaka, 2004; feldman, Greenbaum, Mayes,  
& Erlich, 1997), other studies a positive association (e.g., Krohne & hock, 1991; Moore 
et al., 2004), whereas other studies reported no significant relationship (Barrett, 
Shortt, & healy, 2002; Broome & Endsley, 1989). Possibly, these inconsistent findings 
can be attributed to the fact that most studies comparing the parenting behavior 
of anxious and non-anxious parents have not differentiated between anxiety 
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disorders (e.g., Ginsburg, Grover, & Ialongo, 2004; Turner, Beidel, Roberson-Nay,  
& Tervo, 2003; Woodruff-Borden, Morrow, Bourland, & Cambron, 2002). 
Therefore, it remains unclear whether certain parenting behaviors are linked to 
specific parental anxiety disorders. 

Recently, a few studies have addressed this gap in the literature by focusing on the 
parenting behavior of mothers with specific anxiety disorders. first, Murray, Cooper, 
Creswell, Schofield, and Sack (2007) compared the behavior of mothers with current 
social anxiety disorder (SaD), and non-anxious mothers during the interaction with 
their 10-weeks-old infant and a stranger. To assess the presence of anxiety subgroup-
specific effects, the behavior of a group of mothers with generalized anxiety disorder 
(GaD) was also compared with the behavior of the non-anxious mothers. It was 
found that when interacting with their infant, mothers with SaD were more anxious, 
and less actively engaged than control mothers. Control mothers and mothers with 
SaD did not differ in their sensitivity towards their child. Mothers with GaD were 
not more anxious than control mothers, but they were less engaged with their child. 
During the interaction with the stranger, SaD mothers expressed more anxiety, 
engaged less with the stranger, and encouraged their child less to interact with the 
stranger than control mothers. No difference was found between mothers with SaD 
and non-anxious mothers in their level of control of the infant-stranger interaction. 
Conversely, the behavior of mothers with GaD did not differ from the behavior of 
control mothers during the interaction with the stranger; no differences were found 
in the level of anxiety, engagement with the stranger, encouragement, and control 
of the infant-stranger interaction. Thus, results of this study suggest anxiety disorder 
specific effects on mother-infant interactions.

Second, Murray et al. (2012), using the same three groups as in 2007, examined 
mothers’ parenting behavior towards their 4.9-year-old children in three tasks: 
a non-threat task, a social threat task and a non-social threat task. across these 
tasks, mothers with SaD and mothers with GaD displayed more passivity, and less 
encouragement than control mothers. Compared to control mothers, mothers 
with SaD displayed significantly less warmth, and mothers with GaD borderline 
significantly less warmth. The only parenting dimension for which a difference 
emerged between the mothers with SaD and the mothers with GaD was expressed 
anxiety; mothers with SaD expressed more anxiety compared to both the control 
mothers and mothers with GaD. The three groups did not differ in their level of 
intrusiveness, promotion of avoidance, and positive modelling. Different from 
their findings in 2007, the findings of this study show limited evidence of anxiety 
disorder specific effects on maternal parenting behavior. 
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Lastly, Crosby Budinger, Drazdowski, and Ginsburg (2013) compared the parenting 
behavior of parents (89% mothers) with current SaD to parents with other anxiety 
disorders in a performance task with their non-anxious child (aged 7-12 years).  
It was found that compared to parents with other anxiety disorders, parents with 
SaD displayed less warmth, more criticism, and more doubt of child competency. 
Both groups of parents did not differ in their level of autonomy granting or 
overcontrol. In sum, there is mixed evidence for specific parental anxiety disorders 
being related to certain parenting behaviors.

The current study extended the important work of Murray et al. (2007; 2012) 
and Crosby Budinger et al. (2013) by (1) including both mothers and fathers; 
(2) differentiating between symptoms of five anxiety disorders (panic disorder, 
generalized anxiety disorder, social anxiety disorder, separation anxiety disorder, 
and specific phobia); and (3) including challenging parenting behavior as a 
parenting behavior that may be important in the prevention of the development 
of child anxiety. Moreover, there are relatively few studies directed towards the 
role of parenting in anxiety of very young children, compared to older children. 
as it is likely that parenting is most influential at this young age, since infants 
spend most time with their parents and are most dependent on them, it is 
important to assess the role of parenting in the development of anxiety in infants.  
Therefore, in the present study, both fathers and mothers of infants between 
10-15 months completed questionnaires on parental anxiety symptoms, infant 
anxiety, and overinvolved and challenging parenting behavior. The goal of the 
present study was threefold. first, we assessed how symptoms of panic disorder, 
generalized anxiety disorder, social anxiety disorder, separation anxiety disorder, 
and specific phobia were associated with maternal/paternal overinvolvement 
and challenging parenting behavior. Posttraumatic stress disorder (PTSD) and 
obsessive compulsive disorder (OCD) were not examined, as they are no longer 
under the umbrella of the anxiety disorders in DSM-5 (american Psychiatric 
association [aPa], 2013). PTSD is removed from the anxiety disorders and placed 
under the trauma and stressor-related disorders, as PTSD includes exposure to 
a traumatic or stressful event and because empirical evidence shows that PTSD 
manifests itself in not only fear and anxiety, but also in many other negative mood 
states (see friedman et al., 2011). In DSM-5, OCD is placed under the Obsessive-
Compulsive and Related Disorders, as empirical evidence supports the idea 
that the OCD-related disorders are interrelated in terms of diagnostic validators 
(see Phillips et al., 2010). We had no hypothesis regarding how symptoms of 
panic disorder, generalized anxiety disorder, social anxiety disorder, separation 
anxiety disorder, and specific phobia were differentially associated with maternal/
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paternal overinvolvement and challenging parenting behavior, as previous 
studies (Crosby Budinger et al., 2013; Murray et al., 2007, 2012) did not examine 
anxiety disorder specific effects of fathers on infant anxiety, and for mothers only 
assessed SaD and GaD, and not panic disorder, separation anxiety disorder, and 
specific phobia. Second, we tested the differential associations between maternal/
paternal overinvolvement and challenging parenting behavior and infant anxiety.  
With respect to overinvolvement, we hypothesized that both paternal and maternal 
overinvolvement would be associated with more infant anxiety. Based on the results 
of the study of Majdandžić et al. (2014b), we hypothesized that paternal challenging 
parenting behavior would be associated with less infant anxiety, whereas maternal 
challenging behavior would not be associated with infant anxiety or even with more 
infant anxiety. Third, we explored which parenting behavior is the best predictor of 
infant anxiety (i.e., challenging parenting behavior or overinvolvement). as mothers 
and fathers form a dynamic system in raising their children (e.g., Bögels & Perotti, 
2011; Majdandžić et al., 2012), we did not examine this separately for mothers and 
fathers, but for both parents together. as this has not been investigated before, we 
had no hypothesis on which parenting behavior (maternal challenging parenting 
behavior, paternal challenging parenting behavior, maternal overinvolvement, or 
paternal overinvolvement) would be the best predictor of infant anxiety.

Method

Participants
Parents of 81 infants (40 boys, 49%) between 10 and 15 months (M = 11.88, SD = 1.25) 
participated in this study. The sample also participated in an experiment on the 
differential effect of paternal and maternal behavior on infant responses to the 
visual cliff (Möller, Majdandžić, & Bögels, 2014a). Questionnaires were completed 
by 76 (93.8%) mothers and 74 (91.4%) fathers. Parents were recruited through an 
information letter distributed by the municipality of amsterdam and by leaflets 
provided by child care centers. Parents received information about the study 
beforehand and signed informed consent. The study was approved by the ethical 
committee of the University of amsterdam. Characteristics of the participating 
parents are depicted in Table 1.

Procedure
One of the parents was selected at random to visit our laboratory to participate in 
the visual cliff task (not used in the present study). One week before the visit to our 
laboratory, both parents received a set of questionnaires by mail, to be completed 
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individually and returned on the day of the visit. after the laboratory visit, the parent 
received a second set of questionnaires for both parents to be filled out at home 
separately from their partner and that could be send back to the university in a post-
free return envelope. Completing each set of questionnaires lasted approximately 
one hour. The parent who visited our lab received a refund of travel expenses, and 
the infant received a small gift. Parents also received a copy of the video recordings 
that were made of the parent and the infant, and a compensation of 10 euro that 
they could keep themselves or could donate to Orange Babies, a foundation 
established to help pregnant women with hIV and their babies in africa. 

Table 1. Characteristics of the participating fathers and mothers

Note. a On a scale from 0 (primary education) to 8 (university). b Number of days per week.

Mothers
N = 76

Fathers
N = 74

age (M, SD) 34.43 (3.79) 36.51 (4.89)
Born in The Netherlands (n, %) 58 (76.3%) 62 (83.8%)
Working fulltime (n, %) 13 (17.1%) 51 (68.9%)
Married/living together (n, %) 73 (96.1%) 73 (98.6%)
Number of children (M, SD) 1.43 (.75) 1.45 (.76)
Educational level (M, SD) a 7.33 (1.10) 7.24 (.92)
Time parent spends with child (M, SD) b 3.96 (1.39) 2.38 (1.17)

Measures
Parenting behavior
Parents’ parenting behavior was assessed by the Comprehensive Parenting Behavior 
Questionnaire 1-year version (CPBQ-1; Majdandžić et al., 2014a). The questionnaire 
consists of 6 scales: Challenging parenting behavior, Overinvolvement, Warmth, 
Negativity, Negative discipline, and Positive discipline, each consisting of several 
subscales. In the present study, only the scales Challenging Parenting Behavior 
and Overinvolvement were used. The Challenging Parenting Behavior scale 
(46 items) assesses the extent to which the parent encourages the child socio-
emotionally (e.g., teasing) or physically (e.g., rough-and-tumble play) to exhibit 
risky behavior, or behavior that causes the child to go outside of his/her comfort 
zone. The scale assesses 7 facets of challenging parenting behavior: teasing, 
rough-and-tumble play, encouragement of risk taking, social daring, competition, 
encouragement of assertiveness, and challenging modeling. Overinvolvement 
(28 items) assesses both overprotective and overcontrolling parenting behavior.  
Overprotection is defined as the extent to which the parent behaves (over)
protectively towards the child and in this way limits exposure to new objects, people, 
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or situations. Overcontrol is the extent to which the parent needlessly helps the 
child or interferes with his/her behavior and does not take the needs, interest, and 
desires of the child into account. Items were rated on a 5-point Likert-scale ranging 
from 1 (totally not applicable) to 5 (completely applicable). The Overinvolvement 
and Challenging Parenting Behavior scales of the CPBQ-1 possess good reliability 
(Cronbach’s alpha): for Challenging Parenting Behavior .88 for mothers and .87 for 
fathers, and for Overinvolvement .79 for mothers and .78 for fathers (Majdandžić 
et al., 2014a). In our study, Cronbach’s alpha of the Challenging Parenting Behavior 
scale was .82 for mothers and .85 for fathers, and of Overinvolvement .74 for 
mothers and .70 for fathers. Regarding the divergent validity of the scales, strong 
negative correlations between the Overprotection and the Challenging Parenting 
Behavior scales of the CPBQ-1 have been found (Majdandžić et al., 2014a). 
Regarding the convergent validity, scores on the Challenging Parenting Behavior 
scale correlate positively with observational measures of challenging parenting 
behavior (Majdandžić et al., 2014a).

Parental anxiety symptoms
To assess parental anxiety, both parents completed the Screen for Child anxiety 
Related Emotional Disorders - adult version (SCaRED-a; Bögels & Van Melick, 2004; 
Van Steensel & Bögels, 2014), a screening tool for identifying symptoms of anxiety 
disorders. The SCaRED-a assesses a range of DSM-IV based anxiety symptoms 
that can be divided into symptoms of panic disorder (PD, 13 items), generalized 
anxiety disorder (GaD, 9 items), social anxiety disorder (SaD, 9 items), separation 
anxiety disorder (SEP, 12 items), obsessive-compulsive disorder (OCD, 9 items), 
posttraumatic stress disorder (PTSD, 4 items), and specific phobia (SP, 15 items). 
as already mentioned in the Introduction, the subscales on OCD and PTSD were 
omitted because OCD and PTSD are removed from the anxiety disorders section 
of the DSM-5 (aPa, 2013), and because they were not of interest in the present 
study. Parents indicated how frequently they experienced each of the remaining  
58 anxiety symptoms using a 3-point Likert scale with almost never = 0, sometimes 
= 1, and often = 2. Good reliability and discriminant validity to detect anxiety 
disorders have been shown for the SCaRED-a (Bögels & Van Melick, 2004;  
Van Steensel & Bögels, 2014). a mean item score per parent was created by averaging 
the 58 item scores. Cronbach’s alpha of the SCaRED total score in our study was .88 
for mothers and .87 for fathers. furthermore, mean item scores were calculated per 
parent for each of the five anxiety disorders (PD, GaD, SaD, SEP, and SP). Reliabilities  
(Cronbach’s alpha) of the SCaRED subscales were for mothers .70 (PD), .86 (GaD), 
.90 (SaD), .67 (SEP), and .71 (SP). for fathers, Cronbach’s alphas were .73 (PD),  
.81 (GaD), .88 (SaD), .53 (SEP), and .57 (SP). The relatively low reliability of paternal 
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SP possibly relates to the distinct nature of the different specific phobias and the 
relatively low reliability of paternal SEP is probably due to the low prevalence of 
symptoms of that disorder.

Infant anxiety
Infants’ anxiety was measured using the fear scale of the Infant Behavior 
Questionnaire-Revised (IBQ-R; Gartstein & Rothbart, 2003), a parent-report 
measure of temperament in infants between 3 and 12 months. The IBQ-R consists 
of 191 items, organized into 14 subscales. Parents rated the frequency of infant 
behaviors during the past week on a 7-point Likert-scale ranging from 1 (never) to 
7 (always). The fear scale (16 items) assesses infant’s startle or distress to sudden 
changes in stimulation, novel physical objects or social stimuli. an example item is: 
“how often during the last week did the baby startle to a sudden or loud noise?”  
Cronbach’s alpha of the fear scale was .89 for mothers and .85 for fathers.  
Regarding the validity of the fear Scale of the IBQ-R, significant associations 
have been reported between the IBQ fear scale and laboratory measures of 
infant temperamental fear (Gartstein & Marmion, 2008; Parade & Leerkes, 2008). 
Moreover, the study of Gartstein et al. (2010) showed that higher IBQ fear scores 
predict higher toddler anxiety symptoms. In the present study, fathers’ and mothers’ 
ratings of their child’s fear were substantially correlated (r = .55, p < .001), therefore 
we calculated a mean item score across parents. 

Data analyses
Variables were checked for normality, and skewness and kurtosis were < |2| for all 
variables. Multicollinearity was checked for all study variables by using correlations, 
tolerances, and variance inflation factors (VIf). Stevens (1996) noted that correlation 
coefficients larger than .80 indicate multicollinearity. In addition, a VIf higher than 
10 or a tolerance lower than .01 would indicate multicollinearity. as none of the 
variables in our study met these criteria, multicollinearity was not a problem.

Results

Infant anxiety did not correlate significantly with either mothers’ (r = .18, n = 71,  
p = .134) or fathers’ total anxiety score (r = .15, n = 68, p = .214). Maternal anxiety 
correlated borderline significantly with paternal anxiety, r = .23, n = 69, p = .056.  
Mothers reported higher levels of anxiety than fathers, except on the PD and SaD 
subscales on which mothers and fathers did not differ (Table 2). 
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Maternal challenging parenting behavior was significantly and positively associated 
with paternal challenging parenting behavior (r = .50, n = 68, p < .001). a significant 
positive correlation also emerged between maternal and paternal overinvolvement 
(r = .42, n = 68, p < .001). Correlating parenting dimensions within mothers and 
fathers revealed for both mothers and fathers a significant negative correlation 
between overinvolvement and challenging parenting behavior (for mothers:  
r = -.44, n = 72, p < .001; for fathers: r = -.60, n = 68, p < .001), indicating that the 
more overinvolvement a parent reported, the less challenging parenting behavior 
s/he reported. With respect to sex differences in parenting behavior, fathers  
(M = 2.30, SD = .32) reported more overinvolvement than mothers (M = 2.20,  
SD = .37), paired t(67) = 2.17, p = .003. fathers (M = 3.45, SD = .41) and mothers 
(M = 3.47, SD = .44) did not differ in their level of challenging parenting behavior, 
paired t(67) = -.35, p = .725.

Bivariate correlations between parental anxiety and parenting behavior (separately 
for mothers and fathers) can be found in Table 3. for mothers, PD, GaD, SEP, 
and SP were significantly positively associated with overinvolvement, but SaD 
was not. Maternal anxiety did not correlate with challenging parenting behavior.  
for fathers, only SaD was significantly associated with challenging parenting 
behavior (negatively) and overinvolvement (positively).

To examine the relative association of parental anxiety symptoms of PD, GaD, 
SaD, SEP, and SP with maternal/paternal challenging parenting behavior and 
overinvolvement, four linear regression analyses were conducted (Table 4). In the 
first regression, maternal challenging parenting behavior was entered as outcome 
variable and maternal PD, GaD, SaD, SEP, and SP as predictors. Only maternal GaD 
emerged as a significant negative predictor of maternal challenging parenting 
behavior: The more GaD symptoms a mother reported, the less challenging 

Variable
Mothers
M (SD)

Fathers
M (SD) Paired t (df) p d

full SCaRED a .34 (.18) .27 (.17) 2.93 (68) .005 .40
SCaRED PD .18 (.17) .16 (.17) .64 (68) .526 .12
SCaRED GaD .58 (.42) .43 (.34) 2.50 (68) .015 .39
SCaRED SaD .43 (.44) .34 (.38) 1.42 (68) .159 .22
SCaRED SEP .33 (.23) .25 (.17) 2.52 (68) .014 .40
SCaRED SP .32 (.26) .23 (.18) 2.01 (68) .049 .40

Table 2. father-mother differences in anxiety aavasymptoms using the SCaRED-71

Note. a excluding the OCD and PTSD scales.



Parental anxiety, parenting behavior, and infant anxiety — 119

55

Table 3. Correlations between maternal and paternal parenting behaviors and parental anxiety 
symptoms

Note. a excluding the OCD and PTSD scales. ** p < .01, * p < .05.

Challenging parenting behavior Overinvolvement

Mothers
(n = 71)

Fathers
(n = 67)

Mothers
(n = 71)

Fathers
(n = 67)

full SCaRED a -.16 -.22 .50** .20
SCaRED PD -.15 -.16 .34** .03
SCaRED GaD -.22 -.13 .55** .06
SCaRED SaD .05 -.28* .06 .27*
SCaRED SEP -.10 -.09 .42** .14
SCaRED SP -.13 -.09 .31** .14

SCARED subscale

Maternal challenging parenting 
behavior

Paternal challenging parenting 
behavior

β t p β t p

SCaRED PD -.13 -.94 .349 -.12 -.86 .394
SCaRED GaD -.32 -2.05 .045 .10 .59 .561
SCaRED SaD .19 1.40 .165 -.32 -2.02 .048
SCaRED SEP .16 .97 .333 -.01 -.03 .973
SCaRED SP -.08 -.57 .571 .04 .26 .793

SCARED subscale
Maternal overinvolvement Paternal overinvolvement
β t p β t p

SCaRED PD .14 1.24 .220 -.05 -.36 .720
SCaRED GaD .51 3.94 .000 -.23 -1.38 .173
SCaRED SaD -.17 -1.56 .123 .38 2.44 .017
SCaRED SEP .04 .26 .793 .13 .93 .355
SCaRED SP .12 1.10 .277 .07 .49 .626

Table 4. Linear regression analyses assessing the association of anxiety disorder symptoms with 
challenging parenting behavior and overinvolvement for mothers and fathers

parenting behavior she reported. In the second regression, paternal challenging 
parenting behavior was entered as outcome variable and paternal PD, GaD, 
SaD, SEP, and SP as predictors. for fathers, only SaD was significantly negatively 
associated with paternal challenging parenting behavior: The more SaD symptoms 
a father reported, the less challenging parenting behavior he reported.

In the third (for mothers) and fourth (for fathers) regression, overinvolvement 
was entered as outcome variable and PD, GaD, SaD, SEP, and SP were entered 
as predictors (Table 4). The same picture emerged: for mothers, GaD was the 
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only significant predictor of overinvolvement, in the direction that the more GaD 
symptoms the mother reported, the more overinvolvement she reported, whereas 
for fathers, SaD was the only significant positive predictor of overinvolvement: the 
more SaD a father reported, the more overinvolvement he reported.

Two hierarchical linear regression analyses were conducted to assess the 
differential associations between maternal and paternal challenging behavior 
and overinvolvement and infant anxiety (Table 5 and 6). In both regressions, we 
controlled for parental anxiety as a relationship between parenting and infant 
anxiety could also exist because they are both correlated with parental anxiety. 
Infant anxiety as reported by both parents was entered as outcome variable 
in both regressions. In the first regression, maternal and paternal challenging 
parenting behavior were entered as predictors in Step 1. In Step 2, maternal and 
paternal anxiety were entered as control variables. after controlling for parental 
anxiety, paternal challenging parenting behavior was significantly negatively and 
maternal challenging parenting behavior was borderline positively associated 
with infant anxiety. This indicates that the more challenging parenting behavior 
the father reported, the less anxious the infant was, whereas there was a trend for 
more challenging mothers to have more anxious infants. In the second regression, 
maternal and paternal overinvolvement were entered as predictors in Step 1.  
In Step 2, maternal and paternal anxiety were entered as control variables.  
Results showed that, after controlling for parental anxiety, paternal overinvolvement, 
but not maternal overinvolvement, was significantly positively associated with infant 
anxiety. Thus, the more overinvolvement the father reported, the more anxious the 
infant was, whereas maternal overinvolvement was unrelated to infant anxiety.

To investigate which parenting behavior is the best predictor of infant anxiety when 
fathers’ and mothers’ parenting behaviors were studied in combination, we again 
conducted a hierarchical regression analysis (Table 7). Infant anxiety was entered 
as outcome variable. In Step 1, maternal and paternal challenging behavior, and 
maternal and paternal overinvolvement were entered as predictors. Maternal and 
paternal anxiety were entered as control variables in Step 2. after controlling for 
maternal and paternal anxiety, paternal overinvolvement was the only significant 
predictor of infant anxiety.
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Table 5. hierarchical regression analyses assessing the differential effects of maternal and paternal 
challenging parenting behavior on infant anxiety, controlling for parental anxiety (n = 67 mother-
father pairs)

Table 7. hierarchical regression analyses assessing the differential effects of maternal and paternal 
parenting behaviors on infant anxiety, controlling for parental anxiety (n = 67 mother-father pairs)

β t p

Step 1
Maternal challenging parenting behavior .24 1.74 .086
Paternal challenging parenting behavior -.35 -2.53 .014
Step 2
Maternal challenging parenting behavior .26 1.92 .060
Paternal challenging parenting behavior -.31 -2.23 .029
Maternal anxiety .22 1.85 .070
Paternal anxiety .06 .46 .647

Table 6. hierarchical regression analyses assessing the differential effects of maternal and paternal 
overinvolvement on infant anxiety, controlling for parental anxiety (n = 67 mother-father pairs)

β t p

Step 1
Maternal overinvolvement -.05 -.42 .679
Paternal overinvolvement .39 2.99 .004
Step 2
Maternal overinvolvement -.16 -1.16 .252
Paternal overinvolvement .37 2.88 .006
Maternal anxiety .23 1.73 .088
Paternal anxiety .05 .39 .698

β t p

Step 1
Maternal overinvolvement .02 .13 .895
Paternal overinvolvement .34 2.24 .029
Maternal challenging parenting behavior .23 1.65 .105
Paternal challenging parenting behavior -.13 -.80 .425
Step 2
Maternal overinvolvement -.09 -.62 .538
Paternal overinvolvement .33 2.16 .035
Maternal challenging parenting behavior .22 1.55 .126
Paternal challenging parenting behavior -.13 -.82 .416
Maternal anxiety .22 1.67 .099
Paternal anxiety .04 .31 .756
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Discussion

In this study, we aimed to assess how symptoms of specific anxiety disorders 
were associated with maternal/paternal overinvolvement and challenging 
parenting behavior, and whether maternal/paternal overinvolvement and 
challenging parenting behavior were differentially associated with infant anxiety.  
Results indicated that, when symptoms of anxiety disorders were simultaneously 
studied as predictors of parenting behavior, for mothers only GaD was associated 
with challenging parenting behavior (negatively) and overinvolvement (positively). 
for fathers, only SaD was associated with challenging parenting behavior 
(negatively) and overinvolvement (positively). Regarding the associations between 
mothers’ and fathers’ parenting behavior and their infant’s anxiety, we found that 
paternal challenging parenting behavior was significantly negatively associated with 
infant anxiety, whereas maternal challenging parenting behavior was borderline 
significantly positively associated with infant anxiety. Only paternal, but not maternal, 
overinvolvement was significantly positively associated with infant anxiety.

In general, mothers reported more anxiety symptoms than fathers, which is in line 
with previous studies showing that anxiety is more prevalent in women than men 
(e.g., Craske, 2003; McLean & anderson, 2009). No sex difference was found for 
PD, both parents reported few PD symptoms (see Table 3). fathers and mothers 
also did not differ in their level of SaD symptoms, which is in accordance with 
the finding that there is no gender difference in prevalence of SaD (e.g., McLean, 
asnaani, Litz, & hofmann, 2011). 

although fathers and mothers did not differ in their level of reported SaD 
symptoms, only for fathers symptoms of SaD were associated with less challenging 
parenting behavior and more overinvolvement. This finding may be explained by 
the evolutionary based role of fathers. as already mentioned in the Introduction, it 
has been theorized that males have specialized in confronting the external world 
(Bögels & Perotti, 2011). It is the father’s role to open children to this outside world 
(Paquette, 2004). Paquette (2004) describes the relationship between fathers 
and their children as an “activation relationship” in which fathers encourage and 
stimulate their children to explore the physical and social environment and to take 
risks. If a father is socially anxious, he perceives the social world as a dangerous 
place, and as a result he may not be able to fulfill this challenging role (Bögels  
& Perotti, 2011). Instead, socially anxious fathers might display more overinvolvement 
to ensure that the child stays safe.
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for mothers, when symptoms of anxiety disorders were simultaneously studied as 
predictors of parenting behavior, only GaD symptoms were associated with more 
overinvolvement and less challenging parenting behavior. Worrying, the defining 
feature of GaD (aPa, 2013) might explain this finding. Mothers with high levels of 
GaD symptoms might be extremely concerned about the health of their infants 
and possible misfortune happening to them, as a result of which these mothers 
display less challenging parenting behavior and more overinvolvement, ensuring 
the perceived safety of their infant. as worry is also a common associated feature 
of depression (aPa, 2013), we checked whether it was rather maternal depression 
that could explain these results. Therefore, regression analyses were rerun 
including maternal depressive symptoms, as measured with the Beck Depression 
Inventory (BDI; Beck, Steer, & Carbin, 1988). These analyses showed, however, that 
maternal depressive symptoms were not associated with maternal challenging 
parenting behavior or overinvolvement. higher levels of GaD symptoms remained 
significantly associated with less challenging parenting behavior and more 
overinvolvement of mothers. Thus, we found that GaD, on a symptom level, was 
associated with parenting difficulties, contrary to the findings of Murray et al. 
(2007). It is not surprising that in the study of Murray et al. (2007) mothers with 
GaD did not show parenting difficulties (in contrast to mothers with SaD). That is, 
mothers were confronted with a social challenge, namely engaging with a stranger, 
a situation that is not anxiety provoking to persons with GaD. Conversely, Murray 
et al. (2012) did find that GaD was associated with parenting difficulties across 
three tasks (non-threat, social threat, and non-social threat), but mothers with SaD 
also showed increased rates of parenting difficulties. however, when examining 
the specific forms of threat, subgroup effects became apparent. Mothers with 
SaD only showed parenting difficulties in the social threat task, whereas mothers 
with GaD primarily showed parenting difficulties in the non-social threat task.  
as parenting behavior was assessed via questionnaires in the present study, 
context effects could unfortunately not be examined. Nevertheless, the study of 
Murray et al. (2012) shows that it is important to take into account the context in 
which parenting difficulties occur.

Contrary to our expectation that fathers would display more challenging parenting 
behavior, no differences were found between mothers and fathers. Thus, although 
males are in general more risk taking than females (Byrnes et al., 1999; Eckel 
& Grossman, 2008), this is not reflected in their parenting behavior towards 
10-15-month-old infants. Majdandžić et al. (2014a) also found no sex differences in 
both self-reported and observed challenging parenting behavior towards infants 
of 4 and 12 months old. In contrast, in a study assessing mothers’ and fathers’ 
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expectations and parenting choices about their 11-month-old infants’ crawling 
behaviors on different slopes, Ishak and colleagues (2007) found that fathers 
were more likely to adopt challenge-orientated parenting choices than mothers.  
That is, more fathers than mothers indicated that they would challenge their child 
to descend slopes beyond the expected ability of the child. however, the study 
of Ishak et al. (2007) only assessed parental expectations of challenging behavior, 
and not actual challenging behavior. It may be that sex differences in challenging 
behavior only become apparent later in life when children are less fragile and 
vulnerable. a study of MacDonald and Parke (1986) has shown that paternal 
physical play reaches its highest level around toddlerhood and then declines.  
In support of this notion, Majdandžić et al. (2014b) showed that fathers were more 
challenging towards their 2-year-old than mothers, but fathers and mothers did 
not differ in their level of challenging parenting behavior towards their 4-year-old. 
Clearly, we need to gain more insight in the development of challenging parenting 
behavior and associated father-mother differences.

although fathers did not display more challenging parenting behavior than 
mothers, we found, as expected, that the more challenging parenting behavior a 
father reported, the less infant anxiety the father reported. This is in accordance 
with the theory of Bögels and colleagues (Bögels & Perotti, 2011; Bögels & Phares, 
2008) that states that fathers’ challenging behavior buffers the development of 
child anxiety as it pushes the child’s limits. Maternal report of challenging parenting 
behavior was not significantly associated with infant anxiety, but there was a trend 
for this behavior to be associated with more infant anxiety, as was hypothesized. 
This corresponds with the finding of Majdandžić et al. (2014b) that observed 
maternal challenging parenting increased children’s anxiety. as our results only 
suggest a tentative relationship between maternal challenging parenting behavior 
and increased infant anxiety, more research assessing the effects of maternal 
challenging parenting behavior on children’s anxiety is needed.

Regarding sex differences in overinvolvement, fathers surprisingly reported more 
overinvolved behavior towards their infants than mothers. Moreover, paternal 
overinvolvement was associated with more infant anxiety. Thus, fathers do not 
only display more overinvolvement, when they display it, it is also associated 
with more anxiety in their infants. Interestingly, maternal overinvolvement was 
not associated with more infant anxiety. hudson and Rapee (2002) argued that 
paternal overinvolvement might affect children to a lesser extent than maternal 
overinvolvement as fathers in Western cultures are less responsible for parenting 
their children compared to mothers. however, it may just be this limited responsibility 
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that explains this sex difference in overinvolvement and the association with higher 
levels of infant anxiety. fathers may be more insecure in interacting with their 
babies, as they know the child less at that young age compared to mothers, likely 
because of spending less time with their child (Geary, 2010; Möller et al., 2013a). 
This was also the case in our study: fathers spent on average more than 1.5 days 
a week less with their child than mothers (see Table 1). Insecurity may then turn 
fathers’ normal controlling and protecting behavior sooner into overinvolvement 
than mothers’ behavior, thereby increasing infants’ anxiety. Note however that we 
did not assess causality and the relationship could also be the other way around: 
that fathers, because of less experience with the infant, display more overinvolved 
behavior when the infant expresses anxiety compared to mothers.

Paternal overinvolvement also came out as an important predictor of infant anxiety 
in the analyses with all four parenting behaviors (maternal/paternal challenging 
parenting behavior and maternal/paternal overinvolvement) as predictors.  
These analyses were conducted because maternal and paternal parenting do 
not occur in a vacuum in which separate parenting behaviors have isolated 
effects on infant anxiety, but rather mothers’ and fathers’ parenting behaviors are 
interdependent, and the relationship between maternal and paternal parenting 
contributes to children’s developmental outcomes (e.g., Gable, Crnic, & Belsky, 
1994; Lindsey & Mize, 2001). When analyzed in this way, paternal overinvolvement 
was the only parenting behavior that was significantly associated with infant 
anxiety, even after controlling for parental anxiety. The more overinvolvement the 
father reported, the more anxiety in their infants parents reported. Thus, paternal 
overinvolvement at this age of the child stands out as an important predictor of 
child anxiety.

The level of overinvolvement and challenging parenting behavior between fathers 
and mothers of the same family was highly correlated, which was also found by 
Majdandžić et al. (2014a). This could point to assortative mating (i.e., similarity 
between spouses on a certain characteristic), so that couples that resemble 
each other in their parenting styles attract each other (Luo & Klohnen, 2005; 
Watson et al., 2004). a different explanation may be that children evoke certain 
parenting behavior in both parents. It has indeed been shown that parenting and 
children’s temperament are bidirectionally associated (Lengua & Kovacs, 2005).  
Note, however, that although the correlations between maternal and 
paternal challenging parenting behavior and between maternal and paternal 
overinvolvement were high, these parenting behaviors were differentially 
associated with infants’ anxiety.
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as challenging parenting behavior and overinvolvement were negatively correlated 
(-.44 for mothers and -.60 for fathers), the question arises whether these parenting 
dimensions are opposite ends of a continuum or rather distinct constructs.  
The negative correlation shows that both dimensions are not truly independent 
and indicates an overlap between these constructs. however, there are a number 
of reasons to study them as separate constructs. first, the correlations are only 
moderate in magnitude, and not high enough to indicate a unitary construct 
(Silk, Morris, Kanaya, & Steinberg, 2003). The absence of overinvolvement does 
not necessarily imply the presence of challenging parenting behavior. That is, 
parents may display low levels of overinvolvement without displaying challenging 
parenting behavior towards their child, and parents may display low levels of 
challenging parenting behavior without being overinvolved, or parents may 
be both overinvolved and challenging. Second, results of the meta-analysis of 
McLeod et al. (2007) suggest that using broad parenting measures may lead to an 
underestimation of the association between parenting and child anxiety. That is, 
between the broad parenting dimension ‘control’ and child anxiety, an effect size of 
.25 was found. however, when examining two subdimensions of parental control, 
different effect sizes were found for ‘overinvolvement’ and ‘autonomy granting’.  
a significantly stronger association was found for the association between autonomy 
granting and child anxiety (.42) than for overinvolvement and child anxiety (.23). 
Third, maternal and paternal overinvolvement and challenging parenting behavior 
were in our study differentially associated with infant anxiety (see Table 5 and 6). 
Together, this supports the disentangling of overinvolvement and challenging 
parenting behavior in studies on parenting and the development of child anxiety.

Several limitations should be considered when interpreting the findings of our 
study. first, our sample was quite homogeneous; most families that participated 
in this research were from Dutch origin, were married, and from a high social 
economic background, possibly limiting the generalizability of our findings.  
as the association between more child negative emotionality and less supportive 
parenting has been shown to be stronger in families from lower social economic 
background than in families from middle or higher socioeconomic backgrounds 
(Paulussen-hoogeboom, Stams, hermanns, & Peetsma, 2007), replication studies 
with more heterogeneous samples are clearly needed. Second, we only focused 
on two-parent families with a father and a mother, and not on gay/lesbian families 
or single-parent families. Regarding two parents of the same gender, Bögels 
and Perotti (2011) noted that even same gender parent couples may have a task 
division with one parent being more challenging and playful, and with the other 
parent being more nurturing. Bögels and Perotti (2011) also hypothesize that role-
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differentiation may also be based on the anxiety level of the same gender parent 
couple. That is, the more anxious parent may specialize more in caring (the role of 
the mother), whereas the less anxious parent may specialize more in playing and 
challenging (the role of the father). With regard to the parenting of single parents, 
there are two opposing views (Dufur, howell, Downey, ainsworth, & Lapray, 2010). 
The first is that single mothers and fathers will parent very differently, because 
mothers will enact their female way of parenting (i.e., nurturing/caring), whereas 
fathers will display their male parenting role (i.e., challenging). The second view 
is that single fathers and mothers would not differ in their parenting behavior, as 
they are solely responsible for providing all the resources to their children (i.e., they 
have to adopt both the maternal and paternal role). Dufur et al. (2010) showed 
that there are small differences between the parenting of single mothers and 
single fathers, but that demographic inequalities play a role in these differences.  
More research assessing the parenting of same gender parent couples and single 
parents and the association of parenting in these families with the development 
of child anxiety is clearly needed. Third, we only assessed symptoms of anxiety 
disorders in a non-clinical group of parents. future research should compare the 
parenting behavior of fathers and mothers with clinical anxiety disorders. fourth, 
our sample was intentionally limited to parents and their infants, as there are 
still few studies investigating the role of parenting behavior in the development 
of infant anxiety. however, replication studies with children from other age 
groups are necessary. The fifth limitation is our sole reliance on questionnaires, 
assessing only parental perceptions on parenting, parental anxiety, and infant 
anxiety. Observational measures may be needed to supplement the study on the 
associations between challenging parenting behavior, parental anxiety, and infant 
anxiety, as the meta-analysis by McLeod et al. (2007) showed that parenting had a 
larger effect on child anxiety when using observations compared to questionnaire 
measures of parenting. Sixth, as this was a cross-sectional study only investigating 
associations between parental anxiety, parenting behavior, and infant anxiety, causal 
conclusions cannot be drawn. Parental overinvolvement and a lack of challenging 
parenting behavior may not only evoke anxiety in infants, infants’ anxiety may also 
evoke more parental overinvolvement and less challenging parenting behavior. 
Longitudinal studies are needed to unravel the bidirectional pathways to the 
development of child anxiety. In spite of these limitations, our findings suggest that 
(1) different dimensions of paternal/maternal anxiety are linked to their parenting 
behavior; (2) maternal/paternal parenting behaviors are differentially associated 
with child anxiety; and (3) paternal overinvolvement stands out as a particularly 
important predictor of anxiety in infancy.
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Abstract

In this meta-analysis we investigated differential associations between maternal 
and paternal parenting behavior (overcontrol, overprotection, overinvolvement, 
autonomy granting, and challenging parenting) and anxiety in children aged 0-5 years.  
Two meta-analyses were conducted, one for mothers (k = 28, N = 5,728), and one 
for fathers (k = 12, N = 1,019). Mothers’ (r = .04) and fathers’ (-.07) overcontrol 
were not significantly related to child anxiety. Maternal overprotection was 
significantly related to child anxiety (.12) and paternal overprotection borderline 
significantly (.20), but associations did not significantly differ. Maternal (.08) and 
paternal (.11) overinvolvement were not significantly related to child anxiety.  
Mothers’ challenging parenting was not related to child anxiety (.06), 
whereas fathers’ challenging parenting was related to less child anxiety (-.19).  
Maternal autonomy granting was not related to child anxiety (.08), and no 
studies examined fathers’ autonomy granting. In conclusion, results showed that  
(1) parenting plays a small role in early childhood anxiety; (2) parental overprotection 
seems to be most strongly associated with child anxiety; (3) paternal parenting is 
important in the development of child anxiety; (4) fathers’ challenging parenting is 
associated with less child anxiety, whereas mothers’ challenging parenting is not 
associated with child anxiety. Research is needed to determine whether challenging 
fathering can prevent child anxiety to develop.
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Introduction

anxiety disorders are very common in children. The lifetime prevalence rate 
of any anxiety disorder in children and adolescents is estimated to be between 
15% and 20% (Beesdo et al., 2009). anxiety has a negative impact on the child’s 
functioning and is as disabling as other psychiatric childhood disorders (Ezpeleta 
et al., 2001). In addition, anxiety disorders are highly comorbid with other anxiety 
disorders (Kashani & Orvaschel, 1990) and depression (Costello et al., 2003).  
furthermore, child anxiety disorders place a burden on society via direct and 
indirect costs, with public expenses being more than 20 times higher for a clinically 
anxious child than for a non-anxious child (Bodden et al., 2008).

anxiety disorders have significant familial aggregation (hettema et al., 2001), and 
next to genetic factors, it has been stated that parenting behavior would be an 
important factor in the intergenerational transmission of anxiety (e.g., Chorpita  
& Barlow, 1998; Wood et al., 2003). Different parenting behaviors have been linked 
to the development of anxiety in children. first, parental overinvolvement has 
been connected with childhood anxiety disorders. Several terms (e.g., overcontrol, 
overprotection, intrusiveness, negative control) have been used interchangeably 
to describe this style of parenting that is characterized by excessive interfering 
in a child’s behavior, thoughts, and feelings, and encouragement of excessive 
dependence on the parent (Chorpita & Barlow, 1998; Wood et al., 2003).  
according to Van der Bruggen and colleagues (2008), parental overinvolvement 
may lead to child anxiety through three ways: (1) it may increase a child’s threat 
perception; (2) it may reduce a child’s perceived control over threat; and (3) it may 
reduce a child’s opportunities to explore his/her surroundings and to learn how to 
cope with unexpected environmental events. Second, parental autonomy granting 
has been described as a parenting behavior that may reduce children’s anxiety. 
autonomy granting is characterized by encouragement of a child’s individuality 
and independence (Morris et al., 2001; Silk et al., 2003). This may enhance a 
child’s perceived control over events, thereby reducing a child’s anxiety (Chorpita 
& Barlow, 1998). Third, rejection, defined as parenting behavior that is hostile, 
disapproving, and low in warmth (Maccoby, 1992; Rapee, 1997; Wood et al., 2003), 
is assumed to be linked to anxiety development. Rejection may induce perception 
of the environment as hostile and threatening and lead to a negative view of the 
self, increasing child anxiety (Bögels & Brechman-Toussaint, 2006; Bögels & Tarrier, 
2004). fourth, more recently attention has been given to the role of challenging 
parenting behavior in the development of child anxiety (Bögels & Perotti, 2011; 
Bögels & Phares, 2008; Majdandžić et al., 2014b). Parents who display challenging 

6



132 — Chapter 6 

parenting behavior playfully encourage their child to exhibit risky behavior or to go 
outside his/her comfort zone (Majdandžić et al., 2014b). Examples of challenging 
parenting behavior are rough-and-tumble play, tickling, competing with the child, 
teasing, and encouraging competition and performances. Thus, parents may 
challenge their children both physically and socio-emotionally. It is proposed that 
as challenging parenting behavior pushes the child’s limits, it may prevent the 
development of child anxiety (Bögels & Phares, 2008).

Two meta-analyses have previously examined the association between parenting 
and child anxiety. first, McLeod and colleagues (2007) conducted a meta-analysis 
including 47 studies assessing the relationship between parenting behavior and 
child anxiety. McLeod and colleagues distinguished between two dimensions of 
parenting: rejection and overcontrol. These two broad dimensions were divided 
in specific subdimensions; rejection included the subdimensions withdrawal, 
aversiveness, and lack of warmth, whereas control consisted of overinvolvement 
and autonomy granting. higher levels of rejection and control were associated with 
more anxiety in the child. for parental control an effect size of r = .25 was found, 
reflecting a medium effect (explaining around 6% of the variance in childhood 
anxiety). for parental rejection, a small effect of r = .20 was found (accounting 
for approximately 4% of the variance). Significant differences in effect sizes were 
found for the subdimensions of parenting behavior. Regarding the subdimensions 
of rejection, for warmth, withdrawal, and aversiveness effect sizes of r = .06, .22, 
and .23 were found respectively. for the subdimensions of control, McLeod et al. 
(2007) found an effect size of r = .23 for overinvolvement and r = .42 for autonomy 
granting. Second, Van der Bruggen et al. (2008) conducted a meta-analysis  
(including 17 studies) on the association between observed parental control and 
child anxiety and found a medium effect size of d = .58 (r = .28) for the positive 
association between observed parental control and child anxiety. 

The meta-analyses of McLeod et al. (2007) and Van der Bruggen et al. (2008) did 
not distinguish between parenting behaviors that are more typical for fathers 
or mothers. however, there is considerable evidence showing quantitative 
and qualitative differences between maternal and paternal parenting behavior 
towards their children (see the reviews of Bögels & Phares, 2008 and Möller et 
al., 2013a). Quantitatively, fathers spend less time with their children than mothers 
across cultures (Geary, 2010). fathers only seem to spend more time than mothers 
playing with their children (e.g., Lawson & Mace, 2009; Lewis & Lamb, 2003).  
Moreover, qualitative differences between maternal and paternal parenting 
have been found. for example, compared to fathers, mothers are more sensitive  
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(e.g., Barnett et al., 2008; Lewis & Lamb, 2003), warmer and more supportive 
(McKinney & Renk, 2008; Simons & Conger, 2007), and talk more about emotions 
(fivush et al., 2000). fathers engage more in physical play (rough-and-tumble-play) 
with their children, whereas mothers engage more in pretend play (e.g., Lindsey  
& Mize, 2001; Lindsey et al., 1997). furthermore, in general men are found to take 
more risks than women (Eckel & Grossman, 2008), and with respect to parenting 
fathers display more parenting choices emphasizing challenge than mothers (Ishak et 
al., 2007). To summarize, evidence shows that fathers are more inclined to challenge 
their children and stimulate risk taking, whereas mothers tend to have a more caring 
and nurturing role in the parenting of their children (Möller et al., 2013a). 

Theoretical models state that maternal and paternal parenting behavior may 
differentially affect the development of child anxiety (Bögels & Perotti, 2011; Bögels  
& Phares, 2008). according to Bögels and Perotti (2011), children may be differentially 
affected by paternal and maternal parenting behavior according to whether the 
mother or the father is specialized in that behavior. That is, assuming that fathers are 
specialized in opening children to the outside world, encouraging independence, 
and stimulating risk taking behavior, and mothers more in caring, nurturing, and 
protective behavior, it may be expected that lack of challenging and autonomy 
granting behavior of fathers would have a stronger effect on children’s anxiety 
development than that of mothers. Likewise, paternal overprotective behavior 
would have a stronger impact on child anxiety than maternal overprotection, as 
mothers’ protective behavior is more compatible with their purported caring role 
in the development of their children. In contrast, fathers’ specialization in opening 
children to the outside world and encouraging independence and risk taking is 
less compatible with protective behaviors. Thus, if fathers engage in overprotective 
behaviors, instead of encouraging independence behaviors, anxiety of children 
may increase as a consequence of not having experience with the outside world. 
There is some empirical evidence supporting this model. for example, Majdandžić 
et al. (2014b) found in a longitudinal study that observed paternal challenging 
parenting behavior decreased the social anxiety of 4-year-olds 6 months later, 
whereas maternal challenging parenting behavior increased the social anxiety 
of these children. Similarly, Möller, Majdandžić, and Bögels (2014b) found that 
fathers’ challenging parenting behavior was associated with less anxiety in their 
10-15-month-old infants. Mothers’ challenging parenting behavior was not related 
to infant anxiety. as another example, Van der Bruggen et al. (2010b) found that 
lower levels of fathers’ autonomy granting behavior were related to higher levels of 
anxiety/depression of 4.5-year-olds, while mothers’ autonomy granting appeared 
to be unrelated to children’s anxiety/depression.
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In the meta-analyses of McLeod et al. (2007) and Van der Bruggen et al. (2008) on 
the association between parenting and child anxiety no significant effect of parent 
gender was found, although Van der Bruggen et al. (2008) found larger effect sizes 
for studies including fathers/both parents (d = .84; r = .39) than for studies including 
only mothers/primary caregivers (d = .50; r = .24). There are three possible reasons 
why the two previous meta-analyses did not find a significant parent gender effect. 
first, both meta-analyses did not distinguish between parenting behaviors that are 
more typical for fathers or mothers. Second, the relatively small number of studies 
which included (also) fathers (53% in the meta-analysis of McLeod et al., 2008; 29% 
in the meta-analysis of Van der Bruggen et al., 2008) may have masked a difference 
in effect of paternal and maternal parenting behavior on child anxiety. Third, the 
way in which the moderating role of parent gender was investigated did not allow 
calculating different effect sizes for mothers and fathers. That is, McLeod et al. (2007) 
only coded whether mothers, fathers, or both mothers and fathers were included 
in a study, and in the meta-analysis of Van der Bruggen et al. (2008) parent gender 
was coded as mothers/primary caregivers or fathers/both parents.

The meta-analyses of McLeod et al. (2007) and Van der Bruggen et al. (2008) included 
studies up to 2006. almost a decade later, the increased attention to the role of 
fathers in the development of child anxiety has stimulated researchers to study 
not only the effects of mothers’, but also fathers’ parenting behavior on children’s 
anxiety. Therefore, it is now time to again examine the associations between 
parenting and child anxiety, and more importantly, to investigate whether maternal 
and paternal parenting behaviors have different effects on the development and 
maintenance of child anxiety. Thus, using a meta-analytic approach, we aimed to 
investigate the model of Bögels et al. (Bögels & Perotti, 2011; Bögels & Phares, 2008) 
on differential associations between maternal and paternal parenting behavior and 
child anxiety. Different from the two previous meta-analyses (McLeod et al., 2007; 
Van der Bruggen et al., 2008), our meta-analysis focused on children aged 0-5 years, 
as parents play an especially important role in children’s development during 
early childhood (fox et al., 2005). During this period, the immediate family is still 
the most important socializing agent, whereas the school environment and peers 
become increasingly important from around the age of 6. as it is difficult to measure 
anxiety (disorders) before the age of 6, we also included studies that examined 
precursors of anxiety that can be measured at earlier ages, such as shyness, fearful 
temperament, behavioral inhibition, and negative reactivity. Children’s early 
fearful temperament has been consistently associated with the later development 
of anxiety disorders (e.g., Clauss & Blackford, 2012; Kagan & Snidman, 1999).  
a fearful temperament is often measured as behavioral inhibition in observational 
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studies. Behavioral inhibition (BI) is characterized by wary and fearful reactions to 
novel people and situations (Rubin & asendorpf, 1993). Before the age of 1 year, 
a fearful temperament is reflected by increased negative reactivity to unfamiliar 
sensory stimuli (e.g., smells, sounds, sights), for example by crying or increased 
motor activity (Kagan & Snidman, 1991; Moehler et al., 2008).

In our meta-analysis, we distinguished between overcontrol and overprotection, 
as we believe these are separate constructs. We defined overcontrol as the extent 
to which the parent needlessly helps the child or interferes with his/her behavior 
and does not take the needs, interests, and desires of the child into account 
(Majdandžić et al., 2014b). Overprotection reflected the extent to which the parents 
behaves (over)protective towards the child (presumably considering the child’s 
safety or health) and in this way limits exposure to new objects, people, or situations 
(Bögels & Van Melick, 2004; Edwards et al., 2010). Thus, overcontrolling parents 
display intrusive behavior, make excessive use of commands or instructions, and 
restrict children’s behavior, whereas overprotective parents express excessive 
cautious and protective behaviors without a significant objective cause of threat 
or reason for safety concern (Ginsburg & Schlossberg, 2002). We used the term 
overinvolvement as an umbrella term to describe a combination of overcontrolling 
and overprotective behaviors, as many studies do not (yet) make a distinction 
between these two behaviors. for autonomy granting, we used the same definition 
as McLeod et al. (2007, p. 162): “parental encouragement of children’s opinions 
and choices, acknowledgement of children’s independent perspectives on issues, 
and solicitation of children’s input on decisions and solutions of problems”.  
Lastly, we included challenging parenting behavior, characterized by behaviors in 
which the parent playfully encourages the child to exhibit risky behavior or to go 
outside his/her comfort zone (Majdandžić et al., 2014b). Thus, we distinguished 
between five types of parenting behaviors: overprotection, overcontrol, 
overinvolvement, autonomy granting, and challenging parenting behavior.  
We did not include parental rejection, as three reviews concluded that there is 
less evidence for the association between child anxiety and parental rejection 
than overcontrol (DiBartolo & helt, 2007; McLeod et al., 2007; Wood et al., 2003). 
following the model of Bögels et al. (Bögels & Perotti, 2011; Bögels & Phares, 
2008), we hypothesized that the association of more autonomy granting and 
challenging parenting behavior with less child anxiety would be stronger for fathers 
than for mothers. Likewise, a stronger positive association between overprotection 
and child anxiety was expected for fathers than for mothers. for overcontrol and 
overinvolvement, we had no hypothesis on whether these behaviors would be 
associated with more child anxiety if they were shown by mothers or fathers.
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another goal of our meta-analysis was to identify moderators of the association 
between parenting behavior and child anxiety. Different types of moderators 
were investigated, including sample characteristics (e.g., child gender, age of the 
child) and design and measurement characteristics (e.g., measurement method of 
parenting and child anxiety, type of child anxiety).

first, we investigated the moderating role of child gender. Parenting could have 
a larger influence on girls in general, as parenting has a larger influence on 
children high in anxiety sensitivity (Belsky et al., 1998; Kochanska & aksan, 2006), 
which seems to be higher in girls than in boys (Silverman, Goedhart, Barrett,  
& Turner, 2003). Indeed, Van der Bruggen et al. (2008) found that the association 
between parenting (overcontrol) and child anxiety was stronger in studies with an 
overrepresentation of girls. McLeod et al. (2007), however, did not find a moderating 
effect of child gender.

Next, age of the child could influence the strength of the association between 
parenting and child anxiety. as it is suggested that early childhood is a period in 
which parents have the largest influence on children’s development (fox et al., 
2005), parenting effects on anxiety may be larger in younger children. On the other 
hand, when children grow older the effects of parenting may pile up, as children 
have been exposed longer to parents. Meta-analyses so far found different results; 
Van der Bruggen et al. (2008) found larger effect sizes for older children, and 
McLeod et al. (2007) found no moderating effect of age. Note, however, that our 
age range (0-5) is much smaller than the age ranges of McLeod et al. (2007) and 
Van der Bruggen et al. (2008) (0-18). 

Socio-economic status of the sample could also be a moderator. Lowest effect 
sizes may be expected in parents from a lower socio-economic background.  
It is suggested that parents from lower socio-economic backgrounds more often 
experience negative life events, which makes their parenting more negative.  
These parents may then be less receptive to anxious signals of their children 
(Martini, Root, & Jenkins, 2004). Van der Bruggen et al. (2008) indeed found a 
smaller effect size between parental control and child anxiety for low-class samples 
than for middle-class and high-class samples.

We also investigated whether method of assessment of parenting and child anxiety 
(e.g., questionnaire, observation, interview) moderated the association between 
parenting and child anxiety. It can be hypothesized that the use of questionnaires 
will result in higher effect sizes, as questionnaires assess longer periods of parenting 



Meta-analytic associations between parenting and child anxiety — 137

66

and child anxiety than observations. Moreover, questionnaires assess more stable 
trait-like dispositions compared to observations, which assess more state-like 
characteristics and can be influenced more easily by the context. On the other 
hand, observations may result in higher effect sizes, as they are more objective than 
questionnaires. McLeod et al. (2007) found higher effect sizes for observational 
parenting measures than for questionnaire and interview parenting measures. 
Measurement method of child anxiety was not investigated in their meta-analysis.

Diagnostic status of the parent and child was also included as a moderator. 
Theoretical models state that high levels of parental anxiety may lead to more 
anxiety-enhancing behavior in parents (e.g., Chorpita & Barlow, 1998; Ginsburg 
& Schlossberg, 2002). Thus, as parents with an anxiety disorder may display more 
anxiety-provoking parenting behaviors and less anxiety-diminishing parenting 
behavior than parents without an anxiety disorder, regardless of the level of anxiety 
of the child, higher effect sizes may be found for studies assessing the parenting-
child anxiety relationship in anxiety-disordered parents. Regarding the diagnostic 
status of the child, it can be hypothesized that parenting has larger effects on 
children with anxiety disorders than on children without anxiety disorders.  
That is, diathesis-stress (Zuckerman, 1999) and vulnerability-stress models  
(Ingram & Luxton, 2005; Nigg, 2006) state that anxious children may be more 
susceptible to dysfunctional parenting than non-anxious children. Indeed, in the 
meta-analysis of McLeod et al. (2007), higher effect sizes for the association between 
dysfunctional parenting and child anxiety were found for children diagnosed with 
an anxiety disorder than for non-clinical children. Moreover, Van der Bruggen et 
al. (2008) found that the association between parental control and child anxiety 
was higher in studies using group contrasts (i.e., comparing clinical and normal 
samples) than for correlational studies. however, the differential susceptibility 
theory states that anxious children are more susceptible to both negative and 
positive rearing (Belsky & Pluess, 2009). Thus, anxious children may not only be 
more vulnerable to anxiety-provoking parenting behaviors, they may also benefit 
more from anxiety-diminishing parenting. There is some evidence confirming that 
children high in negative emotionality are more susceptible to parental influences, 
for better and worse (e.g., feldman et al., 1999; Klein Velderman et al., 2006).  
for these reasons, we examined whether diagnostic status of the parents and or the 
child was a moderator.

Type of child anxiety may also moderate the association between parenting and 
child anxiety. anxiety is a heterogeneous construct and studies suggest that social 
and non-social fears can be distinguished (Dyson, Klein, Olino, Dougherty, & Durbin, 
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2011) and that social and non-social (specific) phobias have different genetic and 
environmental influences (e.g., Eley et al., 2003; Eley, Rijsdijk, Perrin, O’Connor,  
& Bolton, 2008). Little research has been conducted on whether parenting behavior 
is differentially associated with social and non-social anxiety. Vreeke, Muris, Mayer, 
huijding, and Rapee (2013) found that parental overprotection was concurrently 
more associated with non-social anxiety symptoms than social anxiety symptoms. 
In a retrospective study on the rearing history on future parents’ anxiety, Majdandžić 
et al. (2010) found that perceived maternal overprotection was a specific risk 
factor for social anxiety disorders in future parents, whereas perceived paternal 
overprotection was a risk factor for other anxiety disorders but not social anxiety 
disorders. however, in the meta-analyses of McLeod et al. (2007) and Van der 
Bruggen et al. (2008), type of anxiety (coded as social anxiety or other/unspecified 
anxiety) was not a significant moderator.

Some types of research designs provide stronger evidence for the association 
between parenting and child anxiety than others (Restifo & Bögels, 2009).  
Strongest evidence is provided by experimental studies in which parenting is 
manipulated, and thus causal relationships can be tested. Longitudinal studies 
lead to stronger evidence than concurrent cross-sectional studies, as not only 
associative, but also sequential relationships can be examined. Therefore, we 
included study design as a moderator, distinguishing experimental, longitudinal, 
and concurrent designs. Experimental and longitudinal studies were not included 
in the meta-analysis of McLeod et al. (2007), and Van der Bruggen et al. (2008) 
included some longitudinal studies (n = 4), but did not test whether different effect 
sizes were found between concurrent and longitudinal studies.

Several moderators that were not included in previous meta-analyses, such 
as the observational setting of parenting/child anxiety, were also examined.  
Regarding the observational setting of parenting and child anxiety, stronger effect 
sizes may be found for studies observing these concepts in the home or at school 
compared to lab observations, in view of higher ecological validity. On the other 
hand, effect sizes for the parenting-child anxiety association may be larger in studies 
using lab observations, as the tasks in the lab can be designed in such a way that 
they evoke more dysfunctional parenting and/or child anxiety. 

In sum, the present meta-analysis had two goals. Our first goal was to assess 
differential associations between maternal and paternal parenting behavior 
and young child’s anxiety, focusing on five types of parenting behavior, namely 
overprotection, overcontrol, overinvolvement, autonomy granting, and challenging 
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parenting behavior. The second goal was to examine whether sample, design and 
measurement characteristics of the studies moderated the association between 
parenting behavior and child anxiety.

Method

Literature search
To identify all relevant studies, literature searches were conducted in four 
bibliographic databases (search date: 24 March 2014): Education Resources 
Information Center, PsycINfO, PubMed, and Isi Web of Knowledge. The following 
search terms were used: (parenting or rearing or socializ* or parent-child interaction 
or mother-child interaction or father-child interaction or parent-infant interaction or 
mother-infant interaction or father-infant interaction) and (anxi* or fear* or panic or 
phobi* or worr* or inhibit* or shy*). If possible in the search engine, we used filters 
to restrict our search to human studies, studies with children, and studies published 
in the English language. Next, reference sections of the meta-analyses of McLeod 
et al. (2007) and Van der Bruggen et al. (2008) and of recent reviews on parenting 
and/or child anxiety (Bögels & Perotti, 2011; Bögels & Phares, 2008; Degnan, 
almas, & fox, 2010; DiBartolo & helt, 2007; Drake & Ginsburg, 2012; Epkins  
& heckler, 2011; Kiff, Lengua, & Zalewski, 2011; Murray et al., 2009; Rapee, 2012; 
Rapee et al., 2009) were examined for additional studies. figure 1 shows the flow 
chart of the selection process.

Inclusion and exclusion criteria
To be included, a study had to meet the following criteria: (a) the reported mean 
age of the children was below 6 years; (b) the study was published in a peer-
reviewed journal; (c) the study was published in the English language; (d) the study 
included a direct measure of parenting behavior (overinvolvement, overcontrol, 
overprotection, autonomy granting, or challenging parenting behavior) of a parent 
directed at the target child; (e) the study included a measure of child anxiety;  
(f) child anxiety was measured at the same time or later than parenting behavior, 
as our main interest is to assess the effect of parenting on child anxiety; (g) the 
association between parenting and child anxiety was tested statistically.

Studies were excluded if the study did not meet inclusion criteria, or if (a) parenting 
styles instead of parenting behaviors were measured (e.g., authoritative or 
authoritarian parenting); (b) the study included children with diseases (e.g., children 
with asthma or diabetes) or children with other primary disorders (e.g., children with 
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aDhD or ODD and comorbid anxiety disorders); (c) child anxiety was measured 
too broadly (e.g., internalizing problems, anxious-depressed behaviors); (d) only 
Posttraumatic Stress Disorder (PTSD) or Obsessive Compulsive Disorder (OCD) 
were measured, as PTSD and OCD are no longer under the umbrella of the anxiety 
disorders in DSM-5 (aPa, 2013); (e) the study included parents with diseases or 
parents had a form of psychopathology other than anxiety (e.g., substance abuse, 
depression); (f) the study was an intervention study and no baseline data were 
reported; (g) the study retrospectively assessed child anxiety and/or parenting.

Sample of studies
applying the above-mentioned in- and exclusion criteria resulted in 31 studies 
being included in our meta-analyses. These studies were published from 1997 
to 2014 and reported on 28 overall effect sizes for mothers and 12 for fathers.  

Figure 1. flowchart for included studies
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The included studies examined parenting behavior and child anxiety in samples 
of children between .20 and 5.86 years of age (M = 2.86, SD = 1.68) and reported 
on 5,728 mothers and children and 1,019 fathers and children. The included 
studies are marked with an asterisk in the References section. Table 1 summarizes 
the characteristics of the included studies, and in Table 2 effect sizes of each 
study are depicted. 

Coding of the studies
Two separate meta-analyses were conducted, and thus two sets of effect sizes 
were computed. In the first meta-analysis, we assessed the association between 
maternal parenting behavior and child anxiety (k = 28) and in the second meta-
analysis between paternal parenting and child anxiety (k = 12). for each study 
in each meta-analysis, six effect sizes could be calculated: for overcontrol, 
overprotection, overinvolvement, autonomy granting, challenging parenting 
behavior, and an overall effect size (averaging the effect sizes of all used parenting 
dimensions in a study). 

When more than one measure to assess a given parenting dimension and/or child 
anxiety was used, a single arithmetic mean of all relevant effect sizes was calculated. 
for example, if a study included both an observational and a questionnaire 
measure of overcontrol, and child anxiety was measured via a questionnaire, we 
calculated one effect size for the observation of overcontrol and child anxiety, 
and one separate effect size for the self-reported overcontrol and child anxiety.  
These two effect sizes were then averaged to obtain an overall effect size for 
overcontrol. When a parenting dimension and/or child anxiety was measured at 
multiple time points, we again calculated a mean of effect sizes. for example, when 
overcontrol was measured at age 2 and 4, and child anxiety was measured at age 
2 and 4, we calculated: one effect size for overcontrol at age 2 and child anxiety at 
age 2, one effect size for overcontrol at age 2 and child anxiety at age 4, and one 
effect size for overcontrol at age 4 and child anxiety at age 4. We then averaged 
these three effect sizes to obtain an overall effect size for overcontrol. Note that the 
effect size for child anxiety at age 2 and overcontrol at age 4 is not included, as we 
were mainly interested in the effect of parenting on child anxiety, and not in the 
effect of child anxiety on parenting.

When a sample was used in more than one publication, we included for each 
parenting behavior dimension the most comprehensive paper, based on the 
number of time points, number of child anxiety measures, and whether both fathers 
and mothers were included. for example, we included the two most comprehensive 
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Table 2. Effect sizes of the included studies

Note. for Meta-analysis, M = mothers, f = fathers; N = number of mothers or fathers included in the 
effect size estimate; Overall ES = the effect size for the overall association between parenting and 
child anxiety; OI ES = effect size for overinvolvement; OC ES = effect size for overcontrol;  
OP ES = effect size for overprotection; aG ES = effect size for autonomy granting;  
CPB ES = effect size for challenging parenting behavior.

Study
Meta-

analysis N
Overall 

ES
OI
ES

OC
ES

OP
ES

AG
ES

CPB
ES

Blair et al. (2008) M 1093 .15 - .15 - - -
Chen et al. (1998) (Chinese sample) M 118 -.08 - - .03 .18 -
Coplan et al. (2004) M 125 .21 - - .21 - -
Coplan et al. (2008) M 160 .05 - - .05 - -
Crockenberg & Leerkes (2006) M 64 .07 - .07 - - -
De Vente et al. (2011) M 103 .09 .09 - - - -

f 98 .08 .08 - - - -
Dougherty et al. (2013) M 490 .05 - .05 - - -

f 34 -.31 - -.31 - - -
Edwards et al. (2010) M 632 .17 - - .17 - -

f 248 .27 - - .27 - -
Eggum et al. (2009) M 179 .00 - .00 - - -
feng et al. (2011) M 224 .04 - .04 - - -
Ginsburg et al. (2004) M 50 .01 - .06 - .05 -
hastings et al. (2008) M 133 .10 .10 - - - -

f 105 .02 .02 - - - -
hudson et al. (2011) M 201 .21 .21 - - - -
Karreman et al. (2010) M 72 .11 - .11 - - -

f 72 .10 - .10 - - -
Kertes et al. (2009) M 231 -.05 -.05 - - - -

f 30 -.16 -.16 - - - -
Kiel & Buss (2009, 2011) M 93 .25 - .14 .32 - -
Majdandžić et al. (2014b) M 94 .02 - .01 - - .06

f 94 .08 - .00 - - -.16
Mills (1998) M 107 .23 - - .23 - -
Möller et al. (2014b) M 71 -.00 .07 - - - .07

f 67 .31 .39 - - - -.23
Murray et al. (2007, 2012) M 187 .05 - .05 -.15 -.16 -
Park et al. (1997) M 125 -.23 - -.23 - - -

f 125 -.21 - -.22 - - -
Rubin et al. (1999, 2002); Chen et 
al. (1998) (Canadian sample) M 91 .08 - .10 .22 .12 -
Thirlwall & Creswell (2010) M 23 .16 - .17 .13 - -
Van Bakel & Riksen-Walraven (2002) M 128 -.22 - - - .22 -
Van der Mark et al. (2002) M 125 .03 - .03 - - -
Van der Sluis et al. (2012) M 25 .18 - - .18 - -

f 19 .05 - - .05 - -
Vreeke et al. (2013) M 136 .04 - - .04 - -

f 9 -.24 - - -.24 - -

Wichstrøm et al. (2013) M 648 -.03 - -.03 - - -
f 117 -.01 - -.01 - - -
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papers of Kiel and Buss (2009, 2011), and excluded three of Kiel’s papers because 
they were less comprehensive (Kiel & Buss, 2012, 2013; Kiel & Maack, 2013).  
When a publication contained more than one sample, effect sizes for each sample 
were included in the meta-analysis (e.g., Chen et al., 1998).

Studies were coded with a standardized coding system. all studies were coded 
Studies were coded with a standardized coding system. all studies were coded 
by the first author. To assess inter-rater reliability, 30% of the studies were double 
coded by the second author. Reliability for the effect sizes was calculated using 
cross-correlation coefficients. Inter-rater reliability was .76, indicating a sufficient 
level of agreement. Discrepancies in coding by the first and second author were 
then resolved through discussion, until an inter-rater reliability of 1.00 was reached.

Moderator analyses
for moderation analyses, we coded the following information for each study: 

Sample characteristics
Sample size was coded as the average sample size (number of fathers or mothers) 
based on all used calculated correlations in a study. for example, if we used three 
correlations with different sample sizes to assess the association between maternal 
parenting and child anxiety, e.g., n = 80, 84, and 90, the average maternal sample 
size was coded as 85. If only total sample sizes were mentioned in a study, this value 
was used. furthermore, we coded the percentage of boys, socioeconomic status of 
the sample (SES, defined as low, middle, or high), mean age of the children, parental 
ethnicity (coded as percentage Caucasian), and the country in which the study was 
conducted (defined as Europe, North-america, australia or other countries).

Design and measurement characteristics
Type of child anxiety was coded as social, non-social, or mixed (a combination of 
social and non-social anxiety). Measurement method of parenting (questionnaire, 
observation, interview, other, two or more measures) was coded as a potential 
moderator. for observational studies, observation setting of parenting  
(lab, home, other, two or more settings) was also coded. Measurement method of 
child anxiety was coded as questionnaire, observation, interview, other, or two or 
more measures. If the measurement method of child anxiety was observational, 
we coded the number of observational tasks that was used to measure child 
anxiety and the observation setting of child anxiety (lab, home, other, two or more 
settings). Regarding clinical status of the participating children, three categories 
were distinguished: (1) children without an anxiety disorder; (2) children with an 

66
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anxiety disorder; (3) mixed sample (sample including children with and without 
an anxiety disorder). Likewise, clinical status of the parents was coded as without 
anxiety disorder, with anxiety disorder, or mixed sample. Experimental design was 
coded as yes, no. Lastly, we coded the study design as prospective, concurrent, or 
mixed. If the study design was prospective or mixed, we also coded the average 
time period (in months) between the measurement of parenting and child anxiety.

Publication characteristics
Year of publication and impact factor (ISI Journal Citation Reports 2013) were 
included to control for publication characteristics of the studies.

Meta-analytic procedures and analyses
Effect sizes were put in the same metric using Pearson’s product-moment correlation 
(r), as correlations are easily interpretable (Rosenthal, 1994; Rosenthal & DiMatteo, 
2001). If studies did not report correlations, means and standard deviations were 
used to calculate the effect size. Effect sizes were converted using fisher’s r-to-z 
transformation. for display and interpretative purposes, these weighted mean 
effect sizes were converted back to r using fisher’s z-to-r transformation. The effect 
sizes were interpreted following Cohen’s (1988) guidelines: effect sizes below .10 
indicate a small effect, effect sizes of at least .24 a medium effect, and effect sizes 
above .37 a large effect.

Random effect models were used, as we assumed that the studies in our meta-
analyses were sampled from a population of studies, and we wanted to make 
unconditional inferences about these studies (hedges & Vevea, 1998). In a random 
effect model, effect sizes are assumed to vary as a result of both within-study 
sampling error and random variability in effect sizes between studies (hedges  
& Vevea, 1998).

homogeneity analyses were conducted to examine whether characteristics of 
the studies moderated the overall association between parenting behavior and 
child anxiety. Due to power problems and to improve readability of this paper, 
homogeneity analyses were calculated for the overall association between 
parenting behavior and child anxiety, not for mothers and fathers separately, and 
not for the five specific parenting behaviors. homogeneity among the study effect 
sizes was assessed through the Q statistic (hedges & Olkin, 1985). a statistically 
significant Q statistic indicates a heterogeneous distribution of effect sizes, and 
thus suggests that certain moderators may be related with systematic differences 
among effect sizes. for heterogeneous effect sizes, we investigated moderation 
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by running mixed models. first, we performed single mixed models for each 
categorical and continuous moderator. Next, a multiple regression model was run 
with all significant moderators predicting the overall association between parenting 
and child anxiety. all analyses were conducted in R version 3.1.0 (R Core Team, 
2014) using the metafor package (Viechtbauer, 2010).

Publication bias
We determined the risk of publication bias in two ways. first, we created 
funnel plots, in which the effect sizes are plotted against their standard errors.  
We visually inspected whether data points were spread symmetrical within the funnel.  
Second, we used the trim-and-fill-method (Duval & Tweedie, 2000), which is a 
method to estimate the number and outcomes of missing studies, and which adjusts 
the meta-analysis to incorporate the missing studies, based on the asymmetry in 
the funnel plot.

Results

Meta-analysis of the association between maternal parenting behavior 
and child anxiety
The effect size for the overall association between maternal parenting and child 
anxiety was small but significant, r = .06 (95% CI = [.01, .10], k = 28), with more 
dysfunctional maternal parenting associated with more child anxiety. for maternal 
overinvolvement, no significant effect size was found, r = .08 (95% CI = [-.02, .19],  
k = 5), indicating that maternal overinvolvement and child anxiety are unrelated. 
a non-significant effect size was also found for maternal overcontrol, r = .04 
(95% CI [-.01, .09], k = 15). The effect size for the association between maternal 
overprotection and child anxiety was r = .12 (95% CI = [.03, .21], k = 11), indicating 
a small and significant effect, with more maternal overprotection associated with 
more child anxiety. The effect size for the association between maternal autonomy 
granting and child anxiety was non-significant, r = .08 (95% CI = [-.08, .23], k = 5). 
Lastly, no significant effect size was found for the association between maternal 
challenging parenting behavior and child anxiety, r = .06 (95% CI = [-.09, .22], k = 2). 

for maternal overcontrol, maternal overprotection, and maternal autonomy 
granting, publication bias was found. for maternal overcontrol, the trim-and-
fill-method indicated that six studies were added below the average effect size, 
resulting in a substantial reduction of the effect size, r = .00 (95% CI = [-.05, .05]). 
for maternal overprotection, three studies were trimmed below the average 
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effect size, resulting in a slightly lower (and now non-significant) effect size of  
r = .07 (95% CI = [-.02, .16]). for maternal autonomy granting, one study was 
added below the average effect size, resulting in a slightly lower and still non-
significant effect size of r = .04, (95% CI = [-.11, .18]). Thus, the data may have 
overestimated the association between these three maternal parenting behaviors 
and child anxiety. Publication bias was not found for the overall association between 
maternal parenting and child anxiety and for the association between maternal 
overinvolvement and child anxiety. Publication bias could not be calculated for 
maternal challenging parenting behavior as our meta-analysis only included two 
studies to assess the association between challenging parenting behavior and 
child anxiety.

Meta-analysis of the association between paternal parenting behavior  
and child anxiety
The effect size for the overall association between paternal parenting and child 
anxiety was non-significant, r = .03 (95% CI = [-.08, .15], k = 12), indicating that 
paternal parenting behavior and child anxiety were unrelated. for the association 
between paternal overinvolvement and child anxiety, a non-significant effect size 
was found, r = .11 (95% CI = [-.11, .31], k = 4). Paternal overcontrol was also not 
significantly associated with child anxiety, r = -.07 (95% CI = [-.20, .06], k = 5).  
The effect size for the association between paternal overprotection and 
child anxiety was borderline significant, r = .20 (95% CI = [-.03, .40],  
k = 3), in the direction that more paternal overprotection was associated 
with more child anxiety. The effect size for the association between 
paternal challenging parenting behavior and child anxiety was significant,  
r = -.19 (95% CI = [.03, .33], k = 2), with more paternal challenging parenting behavior 
associated with less child anxiety. as no studies assessed the association between 
paternal autonomy granting and child anxiety, no effect size could be calculated. 

Publication bias was found for the overall association between paternal parenting 
and child anxiety, and for paternal overinvolvement and paternal overprotection. 
for the overall association between paternal parenting and child anxiety, the 
trim-and-fill-method indicated that four studies were added above the average 
effect size. This resulted in a fairly higher, and borderline significant effect size of 
r = .12 (95% CI = [-.01, .24]). for paternal overinvolvement, one study was 
added above the average effect size, resulting in a slightly higher but still non-
significant effect size, r = .16 (95% CI = [-.05, .36]). for paternal overprotection, 
two studies were added above the average effect size, resulting in a fairly higher, 
and significant effect size for paternal overprotection, r = .27 (95% CI = [.16, .37]).  
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Thus, the data may have underestimated the association between these three 
paternal parenting behaviors and child anxiety. No publication bias was found 
for paternal overcontrol. Publication bias could not be calculated for paternal 
challenging parenting behavior as only two studies were included assessing the 
association between challenging parenting behavior and child anxiety.

Differential associations between maternal and paternal parenting behavior  
and child anxiety
To test whether paternal and maternal parenting behavior were differentially 
associated with child anxiety, correlations of maternal versus paternal parenting 
behavior with child anxiety were statistically compared with a fisher r-to-z test. 
first, the overall association between parenting behavior and child anxiety 
did not differ for mothers (r = .06, n = 5,728) and fathers (r = .03, n = 1,019),  
z = .64, p = .522. Second, the correlation between overinvolvement and child 
anxiety also did not significantly differ for mothers (r = .08, n = 739) and fathers  
(r = .11, n = 300), z = -.34, p = .734. Third, the correlation between overcontrol 
and child anxiety significantly differed for mothers and fathers, z = 2.25, p = .024. 
Mothers’ overcontrol was, although non-significantly, related to more child anxiety 
(r = .04, n = 3,558), whereas fathers’ overcontrol was (non-significantly) related to 
less child anxiety (r = -.07, n = 442). fourth, the correlation between overprotection 
and child anxiety did not significantly differ for mothers and fathers, z = -1.19, 
p = .234, although the association between more overprotection and more 
child anxiety seemed stronger for fathers (r = .20, n = 277) than for mothers 
(r = .12, n = 1,697). fifth, the association between challenging parenting behavior 
and child anxiety was significantly different for mothers and fathers, z = 2.26,  
p = .024. Mothers’ challenging parenting behavior was, although non-significantly, 
related to more child anxiety (r = .06, n = 165), whereas fathers’ challenging 
parenting behavior was significantly related to less child anxiety (r = -.19, n = 161).

Moderator analyses for the overall association between parenting behavior  
and child anxiety
The effect size for the overall association between parenting and child anxiety was 
small but significant, r = .06 (95% CI = [.01, .10], k = 28), with more dysfunctional 
parenting associated with more child anxiety. Because there was significant 
heterogeneity in the effect sizes for the overall association between parenting 
behavior and child anxiety, Q(27) = 84.61, p < .001, the possibility of moderation was 
examined. In Table 3 results for the (borderline) significant categorical moderators 
of the single mixed models are depicted (continuous moderators are reported in 
the text). Next, to account for possible intercorrelations between these moderators, 
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we performed a multiple meta-regression. Results of the multiple meta-regression 
can be found in Table 4.

Single moderation analyses indicated first that the percentage of boys significantly 
moderated the parenting-child anxiety association, Q(1) = 3.90, p = .048.  
The results indicated that for an increase of 1% in the percentage of boys, the effect 
size for the relationship between parenting and child anxiety dropped with -.002 
(95% CI [-.005, .00]). Second, measurement method of parenting was a significant 
moderator in the overall association between parenting behavior and child 
anxiety, Q(2) = 9.17, p = .010. Strongest effect sizes were found for studies using 
two or more different measures (r = .15), followed by studies using questionnaires 
 (r = .12), whereas observational studies resulted in lowest associations (r = .00). 
Third, measurement method of child anxiety borderline significantly moderated 
the association between parenting behavior and child anxiety, Q(2) = 5.96,  
p = .057. highest effect sizes were found for studies that used questionnaires 
to measure the anxiety of the child (r = .11), followed by studies using two or 
more measures (r = .05). In studies that used observations, there was a small 
negative association between parenting and child anxiety (r = -.04). fourth, study 
design emerged as a borderline significant moderator, Q(2) = 4.81, p = .090.  
Studies that used a combination of prospective and concurrent associations resulted 
in highest effect sizes (r = .08), followed by studies using only concurrent associations  
(r = .06). In prospective studies, more anxiety-enhancing parenting was associated 
with less child anxiety (r = -.10). fifth, the number of observational tasks that was 
used to measure child anxiety appeared to moderate the association between 
parenting and child anxiety, Q(1) = 8.76, p = .003. The results indicated that for 
each extra task to measure child anxiety, the effect size for the relationship between 
parenting and child anxiety dropped with -.01 (95% CI [-.02, -.00]). 

Next, one multiple-meta regression was conducted with the effect sizes for the 
overall association between parenting and child anxiety as dependent variable and 
measurement method of parenting, measurement method of child anxiety, study 
design, and percentage of boys as predictors. Number of observational tasks to 
measure child anxiety was not included as predictor, as this was an additional variable 
that was only coded for the observational studies. The moderator model was significant, 
Q(7) = 41.08, p < .001. Combined, measurement method of parenting, measurement 
method of child anxiety, and study design explained 87.66% of the variance in the 
effect sizes. No residual heterogeneity was left, Q(20) = 23.85, p = .249. Controlling 
for the intercorrelations between the four moderators, studies using two or more 
measures to assess parenting behavior yielded the largest effect sizes, compared to 
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studies using only questionnaires or observations. Regarding the measurement 
method of child anxiety, it was found that observational studies resulted in negative 
effect sizes, whereas questionnaire studies yielded positive effect sizes. In studies 
using two or more measures to assess child anxiety, the association was absent. 
Regarding the study design, studies using a combination of prospective and 
concurrent associations resulted in the highest effect sizes (borderline significant), 
followed by concurrent and prospective studies. The percentage of boys that was 
included in a study was not a significant moderator anymore, suggesting that the 
other moderators accounted for gender differences in effect sizes.

Table 3. Single moderation analyses for categorical variables in the overall association between 
parenting behavior and child anxiety

Table 4. Multiple meta-regression analyses for the overall association between parenting behavior 
and child anxiety

Variable k r 95% CI z Q

Measurement method of parenting Q(2) = 9.17*
   Questionnaire 9 .12 [.01, .19] 3.08**
   Observation 14 .00 [-.17, .17] -2.45*
   Two or more measures 5 .15 [-.06, .34] .48
Measurement method of child anxiety Q(2) = 5.96†

   Questionnaire 12 .11 [.04, .17] 3.24**
   Observation 5 -.04 [-.22, .14] -2.41*
   Two or more measures 11 .05 [-.11, .20] -1.27
Type of association Q(2) = 4.81†

   Prospective 3 -.10 [-.25, .05] -1.31
   Concurrent 16 .06 [-.24, .36] 2.02*
   Mixed 9 .08 [-.23, .38] 2.16*

Note. ** p < .01, * p < .05, † p < .10. Continuous moderators are mentioned in the text.

Variable r 95% CI z

Intercept .13 [-.08, .34] 1.18
Measurement method of parenting
   Observation .10 [-.19, .37] -.77
   Two or more measures .25 [-.07, .52] 2.14*
Measurement method of child anxiety
   Observation -.05 [-.36, .26] -3.38***
   Two or more measures .00 [-.27, .28] -3.36***
Type of association
   Concurrent .19 [-.16, .51] .90
   Mixed .25 [-.11, .55] 1.68†

Percentage boys -.001 [-.003, .001] -1.36

Note. *** p < .001, ** p < .01,  * p < .05, † p < .10.
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Discussion

The primary aim of this meta-analysis was to examine whether maternal and 
paternal parenting behaviors are differentially associated with anxiety in children 
aged 0-5 years. The main findings are that: (1) parenting behavior only plays a 
small role in early childhood anxiety; (2) parental overprotection seems to be most 
strongly associated with child anxiety; (3) paternal parenting behavior is important 
in the development of child anxiety; (4) fathers’ challenging parenting behavior is 
associated with less child anxiety, whereas mothers’ challenging parenting behavior 
is not associated with child anxiety.

Maternal and paternal overcontrol were both not significantly related to child 
anxiety. an explanation for the absence of a significant association between 
parental overcontrol and child anxiety may be that overcontrol is less salient 
for the development of anxiety in this early period of children’s development.  
Overcontrol may become more important as children grow older and start exploring 
their environment more. In line, Van der Bruggen et al. (2008) found that parental 
overcontrol was associated with more anxiety when children were older.

Results of our meta-analysis show that both mothers’ and fathers’ overprotection 
is associated with child anxiety. following the theory of Bögels and Perotti (2011), 
it was expected that paternal overprotection would be more strongly associated 
with child anxiety than maternal overprotection, as fathers’ assumed role is to open 
children to the outside world, encourage independence, and stimulate risk taking, 
whereas mothers are more specialized in caring, nurturing, and protective behavior. 
If fathers engage in overprotective behaviors, instead of encouraging independence 
behaviors, this could lead to a larger increase of child anxiety, compared to when 
mothers would display overprotective behavior, because this behavior fits more 
with their natural role (Bögels & Perotti, 2011). however, paternal overprotection was 
not more strongly associated with more child anxiety than maternal overprotection, 
probably because this relationship was only investigated in a limited number of 
fathers (n = 277) compared to mothers (n = 1,697). Indeed, results from the trim-
and-fill-method indicated that the data may have underestimated the relationship 
between paternal overprotection and child anxiety and overestimated the association 
between maternal overprotection and child anxiety. Therefore, more research is 
needed to assess the effects of paternal overprotection on child anxiety.

The results of our meta-analysis clearly point to the importance of distinguishing 
between overcontrol and overprotection, as maternal/paternal overcontrol 
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were not significantly associated with child anxiety, whereas both maternal and 
paternal overprotection were significantly related to more anxiety in the child.  
Parental overprotection may be more salient in this developmental phase. That is, 
as young children are quite vulnerable and dependent on their parents, they may 
more easily elicit parental protective behaviors. Excessive protective and cautious 
behaviors of parents may then maintain or exacerbate child anxiety. It is therefore 
recommended that future studies separately assess the effects of overcontrol and 
overprotection on the development and maintenance of child anxiety rather than 
using the broad construct of overinvolvement, including both overcontrolling and 
overprotective parenting behaviors. 

Regarding autonomy granting, we hypothesized that the negative relation 
between autonomy granting and child anxiety would be stronger for fathers than 
for mothers, as it is fathers’ role to open children to the outside world and to 
encourage independence (Bögels & Perotti, 2011). Unfortunately, this hypothesis 
could not be tested as no studies investigated the relationship between paternal 
autonomy granting behavior and early childhood anxiety. In the meta-analysis of 
McLeod et al. (2007) autonomy granting showed the strongest association (r = -.42) 
with anxiety in children aged 0-18 years. Our findings do not support this result for 
mothers and their young children. That is, maternal autonomy granting behavior 
was not significantly associated with child anxiety, and besides, the association was 
positive (i.e., more maternal autonomy granting was associated with more child 
anxiety). It is possible that maternal autonomy granting becomes more important if 
children grow older and start exploring their environment more outside the scope 
of mother’s presence. as the role of paternal autonomy granting in young children’s 
anxiety has not yet been investigated, this is an important area for future research.

as expected, it was found that paternal challenging parenting behavior was 
associated with less child anxiety, whereas maternal challenging parenting was not 
significantly related to child anxiety. This is in accordance with the theory of Bögels 
and Perotti (2011) that states that, as it is fathers’ role to challenge their children and 
to encourage risk taking, fathers’ challenging parenting behavior may decrease 
children’s anxiety as it pushes the child’s limits. Thus, lack of paternal challenging 
behavior is associated with more child anxiety. This finding may have implications 
for the treatment of anxious children. That is, when fathers challenge their children 
to take risks, this may help their children overcome anxiety. however, as our meta-
analysis included only two studies assessing the role of challenging parenting 
behavior, more research is needed to assess the consequences of challenging 
parenting behavior on children’s development of anxiety.
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an important note should be made with regard to the interpretation of the 
differential associations between maternal and paternal parenting and child 
anxiety. That is, for several parenting behaviors, publication bias was present.  
The effect sizes for several maternal parenting behaviors (overcontrol, 
overprotection, and autonomy) were overestimated, whereas for fathers, some 
parenting behaviors were underestimated (overall association between parenting 
and child anxiety, overinvolvement, and overprotection), because of a lack of 
studies with fathers. This suggests that, if we would have more studies including 
fathers, the association between paternal parenting and child anxiety would 
possibly be higher, and also that the differential associations between maternal and 
paternal parenting and child anxiety may increase for some parenting behaviors.

although we found different associations between maternal and paternal parenting 
behavior and child anxiety, parenting behavior played only a small role in explaining 
anxiety in young children. The two previous meta-analyses found larger effect sizes 
for the association between parenting and child anxiety (r = .21 for McLeod et al., 
2007; r = .28 for Van der Bruggen et al., 2008), but these meta-analyses included 
children aged 0-18, whereas our meta-analysis only included children aged 0-5. 
for that reason, we recalculated effect sizes for the associations between parenting 
behavior and child anxiety for both of those meta-analyses, using only the studies 
that included children below the age of 6 years. This resulted in lower effect 
sizes for both meta-analyses: r = .15 (k = 9, n = 682) for McLeod et al. (2007) and  
r = .18 (k = 6, n = 422) for Van der Bruggen et al. (2008), supporting our finding 
that parenting behavior appears to play a minor role in anxiety in young children. 
The difference in inclusion criteria between our and both other meta-analyses 
(e.g., McLeod et al. (2007) included parental rejection and Van der Bruggen et 
al. (2008) included children’s internalizing problems), could partially explain a 
difference in findings. There are several other explanations for the small effect 
of parenting on early childhood anxiety. first, our meta-analysis included almost 
no studies with anxiety-disordered parents and/or children. Parenting may play a 
larger role in anxiety-disordered samples, as it has been shown that the estimated 
heredity of anxiety disorders is smaller (around .30) than the estimated heredity 
of anxious predispositions (around .50; Kendler, Neale, Kessler, heath, & Eaves, 
1992), leaving more room for environmental factors, such as parenting, influencing 
children’s anxiety. Second, parenting behavior may become more important over 
time. That is, the effects of parenting may accumulate as the child grows older and 
the child has repeatedly been exposed to certain parenting behaviors, supporting 
developmental theories that state that parents and children mutually influence each 
other over the course of time (e.g., Maccoby, 1992). a related explanation is that 
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as anxiety problems increase with age (Kessler et al., 2005) and the associations 
between parenting and child anxiety are of a bidirectional nature (Murray et al., 
2009), older anxious children may more easily elicit dysfunctional parenting 
than younger children. Third, different parenting influences may also play a role 
in explaining early childhood anxiety, such as social referencing and attachment. 
a large body of research has shown that anxious parental social referencing signals 
(i.e., observing parents acting anxious towards stimuli and situations; feinman  
& Lewis, 1983) increase children’s anxiety (e.g., aktar et al., 2013b, 2014; Murray et al., 
2008). Insecure attachment has also been linked to the development of child anxiety; 
a meta-analysis by Colonnesi et al. (2011) revealed moderate associations (r = .30) 
between insecure attachment and child anxiety. Other environmental factors may 
also cause child anxiety, such as adverse life events (e.g., allen, Rapee, & Sandberg, 
2008). fourth, it may be that parenting and child anxiety are not measured in a way 
that would allow finding larger effects. Just as McLeod et al. (2007) found stronger 
associations between subdimensions of parenting behavior and child anxiety than 
between broader parenting dimensions and child anxiety, it may be that even 
smaller parenting dimensions may be more strongly associated with child anxiety. 
for example, overprotection can be divided in caution and shielding, whereas 
challenging parenting behavior can be divided into teasing, rough-and-tumble-
play, encouragement of risk taking, social daring, and competition (Majdandžić 
et al., 2014a). future research could therefore examine the associations between 
child anxiety and smaller dimensions of parenting. Relatedly, it may be that there 
are other parenting behaviors that are important for the development of anxiety 
that are not yet assessed by researchers (McLeod et al., 2007), such as emotional 
flexibility (Van der Giessen et al., 2014) or mindful parenting (Bögels, Lehtonen,  
& Restifo, 2010). a fifth explanation is that observational and questionnaire studies 
are not fully able to grasp the associations between parenting and child anxiety, 
and that we need experimental designs in which other factors can be controlled 
better. as our meta-analysis included only one experimental study (Thirlwall  
& Creswell, 2010), this is an important area for future research.

a second aim of this meta-analysis was to identify moderators that affected the 
strength of the association between parenting behavior and child anxiety. Results of 
the multiple meta-regression showed that several variables moderated the relation 
between parenting and early childhood anxiety. We discuss these moderators in 
turn. first, number of observational tasks that were used to measure child anxiety 
was a moderator. higher effect sizes were found for studies that included less 
observational tasks. There are two possible explanations for this finding. The first 
explanation lies in the problem of publication bias. That is, as significant findings 
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have a higher chance of getting published than non-significant results (Song et 
al., 2010), authors may search their data for significant associations (‘fishing-for-
significance’) between parenting and child anxiety and only include the tasks that 
found such an association. as a larger number of observational tasks should lead to 
a more reliable estimation of parenting behaviors, just as that a questionnaire with 
more items leads to a more reliable estimate of the construct under study, the fact 
that more tasks produce a lower association between child anxiety and parenting 
suggests that the true relation between parenting and child anxiety may be lower 
than assumed. Second, it may be that by using a larger number of tasks, extreme 
anxious reactions of a child to one task are attenuated by less extreme reactions 
of this child to other tasks. Relatedly, it could be that some tasks are more relevant 
than others for the measurement of child anxiety, thereby reducing meaningful 
individual differences (e.g., Buss (2011) found that some tasks are more useful for 
distinguishing between children at risk for anxiety and normal children).

Second, measurement method of parenting behavior was identified as a moderator, 
with the use of multiple measures to assess parenting resulting in the largest 
effect sizes, whereas lower effects were found for studies using questionnaires or 
observations. Our finding conflicts with results of the meta-analysis of McLeod et al. 
(2007), who found the strongest effects for studies using observations to measure 
parenting behavior. By the use of multiple measures, also known as “between 
methods triangulation” (Mathison, 1988), researchers are able to compensate for 
the flaws of one method with the strengths of another method (Denzin, 1978). 
More specifically, the advantages of the use of questionnaires may compensate 
for some disadvantages of observations. for example, observational tasks may not 
elicit all parenting behaviors (e.g., it is perhaps difficult to measure overprotection 
if the child does a puzzle or speech task) and observations only give information 
on a short parenting moment in one situation, whereas questionnaires measure 
parenting more broadly across more situations and tasks. Oppositely, the use of 
observations may make up for some of the flaws of questionnaires. for example, 
questionnaires provide a subjective view on parenting, whereas observations more 
objectively assess parenting. Thus, the use of multiple measures may lead to a 
more valid and more complete estimation of parenting behavior. future research 
should therefore include both observations and questionnaires to obtain a broad 
picture of parenting behavior.

Third, measurement method of child anxiety was a moderator. Unexpectedly, studies 
using observations to assess child anxiety found that more negative parenting was 
associated with less child anxiety, whereas studies using questionnaires found that 
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more negative parenting was associated with more child anxiety. This may result 
from the way in which parents perceive their child’s anxiety. If parents perceive their 
child as more anxious, they will show or report more negative parenting behavior.  
In contrast, when child anxiety is observed, it could be that the observed anxiety 
is not related to parents’ perceptions of their child anxiety, and thus also not 
connected to their parenting. It has indeed been found that correspondence 
between laboratory observations and parental reports of children’s anxiety is only 
modest to moderate (e.g., Gartstein & Marmion, 2008; Majdandžić et al., 2008).

fourth, study design also appeared as a moderator, with highest effect sizes for 
studies that used a combination of concurrent and prospective associations to 
measure the parenting-child anxiety relationship. The finding that studies using 
concurrent designs resulted in lower effects sizes compared to studies that used 
both concurrent and prospective associations suggests that parenting behavior 
does have its effects over time. however, there were only three studies that used a 
complete prospective design (Crockenberg & Leerkes, 2006; Ginsburg et al., 2004; 
Park, Belsky, Putnam, & Crnic, 1997) and those studies found very small associations 
between parenting and child anxiety. Moreover, no studies used an experimental 
design (our meta-analysis included only one experimental study (i.e., Thirlwall 
& Creswell, 2010), but that study only measured maternal parenting behavior).  
More longitudinal and experimental studies are clearly needed.

Several sample and methodological characteristics did not moderate the 
association between parenting and child anxiety. first, gender of the child did 
not influence the strength of the association although we hypothesized that 
parenting would have a larger effect on girls’ anxiety, as girls score generally 
higher on anxiety sensitivity, which was found by Van der Bruggen et al. (2008). 
That effects were not different for boys and girls was in line with the meta-
analysis of McLeod et al. (2007). a possible explanation for the absence of a 
moderating effect of child gender may be that girls at this young age are not yet 
more sensitive to anxiety-provoking parenting. In support of this notion, gender 
differences in fearful temperament are found to be small (see the meta-analysis 
of Else-Quest, hyde, Goldsmith, & Van hulle, 2006).

The finding that age of the child also did not moderate the association between 
parenting and child anxiety may be due to the small age range (0-5) in our meta-
analysis. although Van der Bruggen et al. (2008) did find that the association 
between overcontrol and child anxiety was stronger for older children in their 
meta-analysis, that of McLeod et al. (2007) included children aged 0-18, and 
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more parenting behaviors than Van der Bruggen et al. (2008), and also found no 
significant moderating effect of child age. Thus, it seems that between infancy and 
preschool age, child age is not an important factor influencing the relationship 
between parenting behavior and child anxiety. 

Contrary to our expectations, SES of the sample did also not moderate the 
parenting-child anxiety relationship. however, as our meta-analysis did not 
include any studies from low socio-economic backgrounds, this finding should 
be interpreted with caution. Thus, researchers should put more effort in recruiting 
parents from the lowest stratum of society to obtain a more complete picture of the 
effects of parenting on child anxiety.

The diagnostic status of the parent and child were not related to differences in 
the magnitude of effects across studies. It was expected that studies including 
anxiety-disordered parents would yield the largest effect sizes, but this hypothesis 
was not confirmed. however, as no study included in our meta-analysis included 
samples with clinical parents only, it remains unknown whether anxiety-disordered 
parents display more anxiety-provoking parenting behavior, thereby increasing 
their children’s anxiety. future research should explore such purely clinical 
samples. Diagnostic status of the child did also not moderate the association 
between maternal/paternal parenting and child anxiety. We have to be careful with 
interpreting this finding, as there was little variance in this variable. That is, only 
two studies used a sample of anxiety-disordered children. Thus, there is a need 
for more research on the relation between parenting and child anxiety in anxiety-
disordered children.

It was also found that the type of child anxiety (i.e., social, non-social, or a 
combination) did not moderate the relationship between parenting and child 
anxiety. Thus, although it has been found that social and non-social fears can be 
distinguished already at a young age (Dyson et al., 2011), it seems that in early 
childhood, parenting behavior does not have a different effect on social and non-
social anxiety. Indeed, both McLeod et al. (2007) and Van der Bruggen et al. (2008) 
found that type of anxiety (social anxiety or other/unspecified anxiety) was not a 
moderator. It should be noted, however, that our meta-analysis included only a 
limited number of studies that assessed non-social anxiety separately. It is therefore 
recommended that future research examines the effects of parenting behavior on 
child anxiety separately for social and non-social fears.
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although this meta-analysis is the first systematic attempt to study differential 
associations between maternal and paternal parenting behavior and early 
childhood anxiety, the results should be interpreted with the following limitations 
taken into account. first, and most importantly, our meta-analysis included only a 
relatively small number of studies investigating the associations between parenting 
and child anxiety. In addition, our meta-analysis included only 12 studies assessing 
the association between paternal parenting and child anxiety, which diminished 
the power to detect effects for fathers’ parenting. Studies assessing the relationship 
between parenting behavior and early childhood anxiety should make more of an 
effort to include fathers. Second, most studies made use of non-anxious community 
samples of Caucasian origin from middle to high socioeconomic backgrounds. 
This clearly limits the generalizability of our findings to other groups of parents. 
It is therefore recommended that future studies assess the relationship between 
parenting behavior and child anxiety in parents and children from more diverse 
backgrounds. Third, causality cannot be inferred from our results, as our meta-
analysis did not include many longitudinal studies and only one experimental 
study. Thus, the associations between parenting behavior and childhood should 
be interpreted bidirectionally (e.g., overcontrolling parenting may evoke child 
anxiety, but child anxiety may also elicit overcontrolling parenting; hudson, Doyle, 
& Gar, 2009). The field would clearly benefit from studies using designs that allow 
for causal conclusions. The experimental study of Thirlwall and Creswell (2010), in 
which mothers were trained to behave in either a controlling or autonomy granting 
way, shows that it is possible to manipulate parental behavior. fourth, all studies 
included in this meta-analysis that assessed both parents’ parenting behavior 
focused on dyadic interactions between a child and a parent, without the other 
parent being present. although these studies are an important first step in studying 
the differential associations between fathers’ and mothers’ parenting and 
childhood anxiety, they only give us insight in parenting in dyadic interactions.  
however, mothers and fathers form a dynamic system in raising their children 
(e.g., Bögels & Perotti, 2011; Majdandžić et al., 2012), and it is therefore 
important to additionally examine the role of parenting behavior in child anxiety 
in triadic interactions. 

To conclude, contrary to the untested assumptions that mothers matter more than 
fathers, particularly in young children, this comprehensive quantitative meta-analysis 
shows that fathers’ parenting is at least as important as maternal parenting (Bögels 
& Phares, 2008). Results of our meta-analyses showed that although parenting 
behavior plays only a small role in early childhood anxiety, some maternal and 
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paternal parenting dimensions are even differentially associated with child anxiety; 
that is, fathers’ challenging parenting is associated with less child anxiety, whereas 
mothers’ challenging parenting is not associated with child anxiety. Research is 
needed to determine whether challenging fathering can prevent the development 
of child anxiety to develop.
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Abstract

The current shift in the DSM towards the inclusion of a dimensional component 
allows clinicians and researchers to demonstrate not only the presence or 
absence of psychopathology in an individual, but also the degree to which the 
disorder and its symptoms are manifested. This study evaluated the psychometric 
properties and utility of a set of brief dimensional scales that assess DSM-based 
core features of anxiety disorders, for children and their parents. The dimensional 
scales and the Screen for Child anxiety Related Emotional Disorders (SCaRED-71), 
a questionnaire to assess symptoms of all anxiety disorders, were administered to 
a community sample of children (n = 382), aged 8–13 years, and their mothers  
(n = 285) and fathers (n = 255). The dimensional scales assess six anxiety disorders: 
specific phobia, agoraphobia, panic disorder, social anxiety disorder, generalized 
anxiety disorder, and separation anxiety disorder. Children rated their own anxiety 
and parents their child’s anxiety. The dimensional scales demonstrated high 
internal consistency (α > .78, except for father reported child panic disorder, for 
reason of lack of variation), and moderate to high levels of convergent validity 
(rs = .29–.73). Children who exceeded the SCaRED cutoffs scored higher on the 
dimensional scales than those who did not, providing preliminary support for the 
clinical sensitivity of the scales. Given their strong psychometric properties and 
utility for both child and parent report, addition of the dimensional scales to the 
DSM-5 might be an effective way to incorporate dimensional measurement into the 
categorical DSM-5 assessment of anxiety disorders in children. 
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Introduction

The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders  
(DSM-5) was published in May 2013. One of the major changes in the DSM-5 is the 
addition of a dimensional component to the traditional categorical approach of 
the previous DSM editions. The categorical system, in which a diagnosis has only 
two values (either the patient has or does not have a disorder) (Kraemer, 2007), has 
received considerable criticism (e.g., hudziak et al., 2007; Kraemer, 2007; Shear, 
Bjelland, Beesdo, Gloster, & Wittchen, 2007). for example, categorical diagnoses 
fail to acknowledge differences in the extent to which children and adults manifest 
criterial symptoms (hudziak et al., 2007). Moreover, the categorical system fails 
to reflect developmental, gender, and informant differences, including variation 
in precursors (genotype, age of onset, environmental exposures, and behavioral, 
emotional, and psychological characteristics), variation in concomitants (severity, 
specific symptomatology, response to treatment, and duration of episodes and 
remissions), and variation in consequences (disability, impairment, diminished 
quality of life, and shortened lifespan) (Kraemer, 2007). a second concern pertains 
to the high levels of comorbidity (Regier, Narrow, Kuhl, & Kupfer, 2009), which 
the categorical approach artificially inflates (Shear et al., 2007) because of lack of 
clear separation of the syndromes (Regier et al., 2009). That is, comorbidity may 
represent underlying shared pathology.

By dimensionalizing (i.e., rating individual patients on a quantitative dimension 
with three or more ordered values) some aspects of diagnostic criteria, the 
abovementioned sources of variance can be in part accounted for in the DSM. 
Dimensional systems allow clinicians and researchers to evaluate not only the 
presence or absence of psychopathology, but also the degree to which an 
individual manifests a certain disorder (hudziak et al., 2007). furthermore, it gives a 
better insight into the problem of categorical comorbidity. That is: in a dimensional 
approach, comorbidity can be represented as a specific pattern of elevation across 
multiple dimensions of disordered thought, affect, and behavior (Krueger, Watson, 
& Barlow, 2005). Moreover, the addition of a severity score to each diagnosis 
allows the creation of patient-specific diagnostic profiles across disorders (helzer, 
Kraemer, & Krueger, 2006). Moreover, using a uniform quantitative score promotes 
consistency and improves comparability across studies, which is a benefit for both 
researchers and clinicians. finally, quantification leads to an increase in statistical 
power without diminishing the utility of the categorical diagnoses. The inclusion of 
a dimensional scale to each of the traditional categorical diagnosis of the DSM is 
expected to enhance the validity and reliability of DSM diagnoses (Kraemer, 2007).

7
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as LeBeau et al. (2012) aptly phrased it: “in few areas could the implementation 
of consistent dimensional measures be more useful than in the anxiety disorders, 
in which hundreds of validated scales are available to assess various domains of 
anxiety” (p. 259). Until today, no “golden standard” measure exists for each anxiety 
disorder. according to Shear et al. (2007), the most useful approach would be to 
add a cross-cutting anxiety assessment to the existing categorical system, in which 
symptoms common to multiple anxiety disorders are rated. Thus, the focus lies on 
underlying constructs that operate across different anxiety disorders, such as panic 
and worry, and pathological concern about threat. avoidance, anxiety, and panic 
are common across the anxiety disorders. for this reason, the anxiety Disorders 
Subgroup of the DSM-5 anxiety, Obsessive Compulsive Spectrum, Post-traumatic, 
and Dissociative Work Group has developed a set of brief dimensional scales that 
are consistent in content and structure and assess core features of fear and anxiety 
that are shared across the anxiety disorders despite being manifested in different 
ways: the frequency of cognitive and physical symptoms related to the experience 
of fear and anxiety and the frequency of escape and avoidance behaviors. Because 
the sources of fear differ for each disorder, the scales were developed for five 
anxiety disorders separately: social anxiety disorder (SaD), specific phobia (SP), 
agoraphobia (aG), panic disorder (PD), and generalized anxiety disorder (GaD).

Three studies have already examined the psychometric properties and clinical 
sensitivity of these scales. first, LeBeau et al. (2012) described the development of 
the scales and conducted a three-phase study to examine the validity and reliability 
of the scales. Phase One consisted of the administration of preliminary versions 
of the scales to 702 unselected undergraduates. This initial version demonstrated 
very high internal consistency for all scales, and both convergent and discriminant 
validity for the SaD, PD, and GaD scales. In Phase Two, the psychometric properties 
of a revised version of the scales were examined in an unselected sample of 
57 undergraduates. The scales demonstrated adequate internal consistency, 
convergent validity, and test–retest reliability (except for SP). In Phase Three, 
the scales were administered to a clinical sample of 48 individuals with anxiety 
disorders. high internal consistency and clinical sensitivity were demonstrated. 
Second, Beesdo-Baum et al. (2012) largely replicated the promising findings of 
LeBeau et al. (2012) in a German clinical sample (n = 102). Scales showed high 
reliability, and both convergent and discriminant validity. Confirmatory factor 
analyses showed unidimensionality for all scales. furthermore, the scales were 
able to differentiate between individuals with versus without a threshold anxiety 
diagnosis. Sensitivity and specificity were moderate to high, except for SP, for which 
the sensitivity was low. Third, Knappe et al. (2013) examined the sensitivity of the 
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scales to clinical severity levels using the same clinical sample as Beesdo-Baum 
et al. (2012). Participants with either a subthreshold or threshold anxiety disorder 
scored higher on all five dimensional scales compared to participants without 
anxiety. Moreover, participants with a threshold anxiety disorder had higher scores 
on the dimensional scales compared to participants with a subthreshold anxiety 
disorder, except for SP. Disorder specific impairment ratings and global severity 
estimates were positively associated with higher scores on the dimensional scales. 
Overall, these three studies provide preliminary support for the utility of these 
dimensional scales in DSM-5 and for the screening of anxiety disorders, although 
further evaluation is clearly needed.

The present study again investigated the psychometric properties of the 
dimensional scales, but in contrast to the three previous studies that focused on 
adults, this study focused on anxiety assessment in children aged 8 to 13 years. 
as children may experience difficulty with communicating information about their 
internal states (McCathie & Spence, 1991), and with making meaningful ratings 
on Likert scales, as well as with understanding questionnaire items (Edelbrock  
& Costello, 1990), a multi-informant approach in the assessment of childhood 
anxiety is desired (Comer & Kendall, 2004). Therefore, in the present study, next to 
child self-reports, parents (both fathers and mothers) completed the dimensional 
scales about their children. In addition to the scales for five anxiety disorders (SaD, 
SP, aG, PD, and GaD) used in the studies of LeBeau et al. (2012), Beesdo-Baum et 
al. (2012), and Knappe et al. (2013), the present study also used a dimensional scale 
for separation anxiety disorder (SepaD).

although questionnaires with good psychometric properties are already available 
for the screening of anxiety disorders in children, such as the Screen for Child anxiety 
Related Emotional Disorders (SCaRED; Bodden et al., 2009), the dimensional scales 
proposed by the DSM-5 workgroup can benefit the clinical assessment of anxiety 
disorders in children for the following reasons. first, the dimensional scales are 
much more tied to the diagnostic criteria (e.g., fear, anxiety, avoidance), whereas 
the SCaRED focuses on what particular stimuli and situations the person fears 
(e.g., fear of heights, being around strangers, being away from home). Second, 
agoraphobia cannot be measured with the current version of the SCaRED, whereas 
the dimensional scales include a scale for agoraphobia.

The present study aimed to assess whether the dimensional scales can also be 
used as a self-report measure in 8- to 13-year-old children. The study examined the 
psychometric properties of the dimensional scales to measure anxiety disorders 
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in a community sample of children and their fathers and mothers, including 
separation anxiety. Internal consistency, convergent validity, clinical sensitivity, and 
parent–child and father–mother agreement of the scales were assessed.

Method

Participants
Eight primary schools were selected to participate in this study on the basis of 
already existing contacts with these schools and on their location in both rural and 
urban areas of the Netherlands. Children from 8 to 13 years and their biological 
parents were recruited by experimenters to participate in the present study 
and in a study on the influence of fathers’ versus mothers’ anxious or confident 
signals on child anxiety in ambiguous situations (Möller et al., 2013b). We invited  
898 children to participate in the study and 394 children (44%) agreed. Subsequently, 
12 children were excluded from the study because they were absent or due to 
missing data. Eventually, 382 children, 285 mothers (75%), and 255 fathers (67%) 
participated in the study. Characteristics of the participating children and parents 
are depicted in Table 1.

Child n = 382

   Boys (n, %) 183 (48%)
   age (M, SD) 11.00 (1.05)
   Born in the Netherlands (n, %) 368 (96%)
   Living with both parents (n, %) 315 (82%)

Father n = 255 (67%)

   age (M, SD) 45.30 (5.55)
   Born in the Netherlands (n, %) 227 (89%)
   Working fulltime (n, %) 210 (82%)
   Number of children (M, SD) 2.66 (1.54)
   Educational level (M, SD) a 5.91 (1.91)

Mother n = 285 (75%)

   age (M, SD) 43.09 (4.56)
   Born in the Netherlands (n, %) 255 (89%)
   Working fulltime (n, %) 31 (11%)
   Number of children (M, SD) 2.59 (1.54)
   Educational level (M, SD) a 5.60 (1.96)

Table 1. Participant characteristics

a On a scale from 0 (primary education) to 8 (university).
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Assessments
Two questionnaires were used as a screening tool for anxiety.

Dimensional anxiety scales
The initial version of the dimensional anxiety scales was constructed by the anxiety 
Disorder Subgroup of the DSM-5 anxiety, Obsessive-Compulsive Spectrum, Post-
traumatic, and Dissociative Disorders Work Group and revised by LeBeau et al. 
(2012). The dimensional scales originally assess five anxiety disorders: PD, aG, 
SP, SaD, and GaD. In the present study, a dimensional scale for SepaD was also 
used. all scales share a common template that assesses the frequency of cognitive 
and physical symptoms and the frequency of escape and avoidance behaviors 
that are present among all anxiety disorders. Scales are adapted for each disorder 
through the use of different introductory statements and different reference points 
throughout the items. Each dimensional subscale consists of 10 items, in which the 
first five items assess the frequency of cognitive and physical symptoms related to 
the experience of fear and anxiety (e.g., “I have been anxious, worried, or nervous 
about … [object of fear per anxiety disorder, for example ‘social situations’ in 
SaD]”, “I have felt a racing heart, sweaty, trouble breathing, faint, or shaky in …”) 
and the second set of five items the frequency of escape and avoidance behaviors  
(e.g., “I have avoided, or did not approach or enter …”, “I have distracted myself to 
avoid thinking about …”). all items are assessed in regard to the past month. The 
items are rated on a five-point Likert scale ranging from zero (never) to four (all of 
the time). a total scale score can be created by summing the scores on the 10 items 
(possible scores ranging from zero to 40). The “forward–backward” procedure was 
applied to translate the dimensional scales from English into Dutch. The scales were 
translated into Dutch by the first author and translated back into English by a native 
English speaker who was not familiar with the questionnaire. Moreover, for the child-
report version language of the scales was adapted to ensure comprehensibility.  
These scales were first administered to seven children from 8 to 12 years, and slightly 
adapted according to their feedback. for example, the children did not understand 
the phrase “felt a racing heart”, and we replaced this by “felt my heart beating fast”. 
The child version of the dimensional scales is presented in appendices a–f. In view 
of participant burden (children also participated in a different study for which they 
completed another set of questionnaires), each child completed only two of the 
six dimensional scales. The children were divided into three groups: one-third of 
the children (n = 129) filled in the scales on PD and SepaD, one-third (n = 129) on 
SP and aG, and one-third (n = 124) on SaD and GaD. Both mothers and fathers 
completed all six dimensional scales about their child. Examples of items for the 
parent version are: “my child has felt anxious, worried, or nervous about … [object 
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of fear per anxiety disorder, for example ‘social situations’ in SaD]”, or “my child has 
avoided, or did not approach or enter …”.

SCARED-71
The SCaRED, a screening tool for identifying anxiety disorders in youth aged 8–18 
years, was developed by Birmaher et al. (1997) and over the years the screening tool 
has been revised and modified several times, eventually leading to the SCaRED-71 
(Bodden et al., 2009). The SCaRED-71 assesses a range of DSM-IV based anxiety 
symptoms that can be divided into symptoms of PD (13 items), GaD (9 items), SaD 
(9 items), SepaD (12 items), obsessive-compulsive disorder (9 items), post-traumatic 
stress disorder (4 items), and SP (15 items). Items on obsessive-compulsive disorder 
and post-traumatic stress disorder were omitted because they were not of interest 
in the present study. Children indicated how frequently they experienced each of 
the remaining 58 anxiety symptoms using a three-point Likert scale with almost 
never = 0, sometimes = 1, and often = 2. The SCaRED-71 is a reliable and valid 
questionnaire: the internal consistencies of the subscales are moderate to high 
(Cronbach’s alpha ranging from .64 to .88) and anxious children score significantly 
higher on all subscales compared to control children, indicating good discriminant 
validity of the SCaRED-71 (Bodden et al., 2009). Parents completed the SCaRED-
Parent version (SCaRED-P; Bodden et al., 2009) about their child, capturing the 
same subscales as the SCaRED-71. again, items on obsessive-compulsive disorder 
and post-traumatic stress disorder were omitted. With respect to the reliability and 
validity of the SCaRED-P, internal consistencies of the subscales are moderate to 
high (Cronbach’s alpha ranging from .66 to .93), and parents of clinically anxious 
children report higher levels of anxiety symptoms on all subscales for their children 
compared to parents of control children (Bodden et al., 2009). 

Procedure
The study was approved by the ethical committee of the University of amsterdam. 
Children and their parents signed informed consent before taking part in the 
study. Children completed a paper and pencil version of the questionnaires 
at school individually during a classroom session (approximately 45 minutes) 
under supervision of the first author or another experimenter. after completing 
the questionnaires, children received a small gift. Children were then handed the 
questionnaires for their parents, including a post-free return envelope. Parents 
completed the questionnaires at home (estimated duration of 60 minutes) 
and mailed them back to the university. Schools received a compensation of  
100 euro per 60 participating children and parents received 10 euro.
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Results

Descriptive statistics
Data were not normally distributed, therefore nonparametric tests were used. 
See Table 2 for the means, standard deviations, and ranges of responses to the 
dimensional scales and SCaRED.

Internal consistency
Cronbach’s alpha coefficients of the dimensional scales were generally high for 
both child self-report and parents’ reports, all α > .78 (see Table 3), indicating a 
high level of homogeneity, with the exception of father-reported child PD which 
was low (α = .36).

Validity
Spearman’s correlations were calculated between each dimensional scale and 
each subscale of the SCaRED to examine the validity of the dimensional scales. 
These correlations for conceptually similar and distinct measures were statistically 
compared with a fisher r-to-z transformation. Spearman’s correlations between 
the total score of each dimensional scale and the total score of each SCaRED 
subscale can be found in Table 4. Moderate to high correlations appeared between 
each dimensional scale and its corresponding counterpart on the SCaRED for all 
informants (all p values < .01), indicating some convergent validity. With respect 
to the intercorrelations of the dimensional scales with noncorresponding SCaRED 
scales, discriminant validity was only demonstrated for GaD father and mother 
report about the child, but not for SaD, SP, PD and SepaD (for all informants, see 
Table 4). as aG is not measured in the current version of the SCaRED, validity could 
not be calculated for aG.

Clinical sensitivity
Mann–Whitney U tests were conducted to examine whether participants who 
exceeded the cutoff on the SCaRED scored significantly higher on the dimensional 
scales than those who scored below the cutoff. The following cutoff scores 
were used: ≥ 8 for all five SCaRED-C scales, ≥ 7 for SCaRED-P PD, SaD, and 
SP scales, and ≥8 for SCaRED-P GaD and SepaD scales (Bodden et al., 2009).  
Clinical sensitivity could not be calculated for aG as the SCaRED does not 
measure aG. Results confirmed significantly higher scores among participants who 
exceeded the SCaRED cutoff scores versus those who did not for all dimensional 
scales, except for father-reported child PD (see Table 5).
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N Mean (SD) Median Range
Possible 

range

Child self-report

Dimensional scales
SaD 123 6.65 (5.93) 5 0-25 0-40
GaD 121 6.38 (6.08) 5 0-36 0-40
SP 124 9.20 (6.95) 9 0-32 0-40
aG 124 6.84 (6.04) 5 0-32 0-40
PD 127 4.38 (5.19) 3 0-29 0-40
SepaD 129 3.90 (4.78) 3 0-30 0-40

SCARED subscales
SaD 368 5.15 (3.13) 5 0-18 0-18
GaD 374 4.52 (3.27) 4 0-18 0-18
SP 369 7.91 (5.07) 7 0-20 0-30
PD 370 3.77 (3.33) 3 0-21 0-26
SepaD 369 5.75 (3.65) 5 0-20 0-24

Father report about child

Dimensional scales
SaD 87 4.01 (4.91) 1 0-20 0-40
GaD 84 3.60 (4.84) 2 0-20 0-40
SP 76 5.83 (7.43) 2 0-24 0-40
aG 77 1.99 (5.29) 0 0-40 0-40
PD 90 .61 (1.12) 0 0-6 0-40
SepaD 89 .65 (1.80) 0 0-13 0-40

SCARED subscales
SaD 251 3.45 (3.07) 3 0-16 0-18
GaD 249 2.99 (2.73) 2 0-15 0-18
SP 248 4.71 (4.17) 4 0-20 0-30
PD 250 1.20 (1.99) 1 0-15 0-26
SepaD 249 3.29 (2.99) 3 0-18 0-24

Mother report about child

Dimensional scales
SaD 91 4.99 (5.43) 3 0-21 0-40
GaD 93 4.33 (5.21) 3 0-25 0-40
SP 92 5.82 (7.69) 2 0-32 0-40
aG 94 2.98 (6.28) 0 0-40 0-40
PD 95 1.08 (2.31) 0 0-15 0-40
SepaD 97 1.48 (3.39) 0 0-18 0-40

SCARED subscales
SaD 280 4.17 (3.74) 3 0-16 0-18
GaD 274 3.44 (3.37) 3 0-17 0-18
SP 278 5.50 (4.66) 5 0-25 0-30
PD 278 1.36 (1.88) 1 0-11 0-26
SepaD 270 3.88 (3.64) 3 0-20 0-24

Table 2. Descriptive statistics for the child anxiety measures (dimensional scales and SCaRED)
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Table 3. Cronbach’s alphas for the six dimensional scales for the child, father, and mother version 
(all reporting child anxiety

Table 4. Spearman’s correlations between dimensional scales and SCaRED within informant

Note. Ref = reference correlation for test of correlated coefficients. aG is not measured in the 
current version of the SCaRED, therefore validity could not be calculated for aG. Reported n’s 
represent the maximum number of participants, as n’s slightly differed across scales due to some 
missing data. ** p < .01, * p < .05, † p < .10.

Child self-report Father report about child Mother report about child

Dimensional 
scale α n α n α n

SaD .84 123 .89 87 .88 91
GaD .87 121 .90 89 .88 93
SP .84 124 .93 76 .95 92
aG .84 124 .96 77 .92 94
PD .86 127 .36 90 .82 95
SepaD .86 129 .78 89 .91 97

Dimensional scales
SCARED

SAD
SCARED

GAD
SCARED

SP
SCARED

PD
SCARED
SepAD

Child self-report (n = 123)
SaD .59 (ref) .58 .47† .67 .65
GaD .41† .55 (ref) .50 .61 .71
SP .39 .42 .42 (ref) .44 .32
aG .39 .43 .46 .49 .31
PD .48 .49 .42 .52 (ref) .46
SepaD .41 .38 .44 .45 .48 (ref)

Father report about child (n = 89)
SaD .39 (ref) .62 .30 .28 .41
GaD .46* .67 (ref) .26** .28** .43*
SP .32 .40 .29 (ref) .23 .37
aG .44 .43 .41 .42 .41
PD .24† .47 .19† .42 (ref) .36
SepaD .28 .42 .34 .33 .43 (ref)

Mother report about child (n = 93)
SaD .67 (ref) .65 .33** .54† .48*
GaD .57* .73 (ref) .27** .55* .53*
SP .22 .25 .36 (ref) .24 .19
aG .37 .37 .41 .36 .33
PD .12† .42 .27 .33 (ref) .50
SepaD .37* .46 .42† .46 .59 (ref)
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Above cut-off Below cut-off

Dimensional scales Mean rank n Mean rank n U

Child self-report
SaD 85.50 17 54.50 100 399.50**
GaD 94.54 25 50.81 94 311.50**
SP 73.61 54 48.69 65 1020.00**
aG - - - - -
PD 103.04 13 55.94 108 155.50**
SepaD 84.69 26 55.92 97 671.00**

Father report about child
SaD 62.43 14 39.82 72 239.00**
GaD 67.00 6 38.35 74 63.00**
SP 44.72 25 32.98 48 407.00*
aG - - - - -
PD 85.00 1 44.55 88 4.00
SepaD 76.29 7 42.33 82 68.00**

Mother report about child
SaD 69.02 24 36.95 66 227.50**
GaD 79.00 11 41.46 80 77.00**
SP 53.60 31 41.25 59 663.50*
aG - - - - -
PD 90.83 3 45.01 89 .50**
SepaD 74.13 12 42.98 81 160.50**

Table 5. Comparisons (Mann-Whitney U tests) of total scores on the dimensional scales between 
participants who did versus who did not exceed the clinical cut-off scores on the SCaRED

Table 6. Parent-child agreement (Spearman’s correlations) on the concurrent dimensional scales 
and SCaRED scales

Note. as aG is not measured in the current version of the SCaRED, clinical sensitivity of aG could 
not be calculated. ** p < .01, * p < .05.

Note. Correlations between child report and parent report for the same disorder are displayed 
(e.g., the correlation between child self-reported SaD and father-reported child SaD on the 
dimensional scales is .13). aG is not measured in the current version of the SCaRED; therefore 
parent-child agreement could not be calculated for aG. ** p < .01, * p < .05.

Father-report about child Mother-report about child

Dimensional scale SCARED Dimensional scale SCARED

rs n rs n rs n rs n

Child self-report
SaD .13 87 .22** 241 .18 91 .28** 269
GaD .17 81 .22** 242 .10 90 .29** 266
SP -.06 75 .38** 238 .04 90 .37** 268
aG -.10 72 - - -.10 89 - -
PD .21* 89 .05 240 -.03 95 .12 267
SepaD -.08 89 .40** 242 .20 97 .33** 261
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Parent-child and father-mother agreement on child anxiety 
Spearman’s correlations between parent about child and child self-report are 
depicted in Table 6 for dimensional scales and SCaRED scores. No significant 
correlations were found between child report and parent report on the 
dimensional scales, except for father-reported child PD and child self-reported 
PD. Next, we investigated whether parent-child agreement on the dimensional 
scales was comparable to parent-child agreement on the SCaRED. Using fisher 
r-to-z transformations, correlations between father about child/mother about 
child and child self-report on the dimensional scales and the SCaRED were 
statistically compared. father-child agreement on the dimensional scales did not 
differ from the SCaRED, except for SP and SepaD (father-child agreement on the 
SCaRED was higher than on the dimensional scales; z = 3.39, p < .01 and z = 3.99,  
p < .01 respectively). also, mother-child agreement on the dimensional scales did 
not differ from the SCaRED, except for SP (mother-child agreement on the SCaRED 
was higher than on the dimensional scales; z = 2.82, p < .01). With respect to 
father-mother agreement on child anxiety on the dimensional scales (see Table 7), 
significant correlations between father and mother report emerged for all scales, 
except for PD and SepaD. Correlations between father and mother report on the 
dimensional scales and the SCaRED were statistically compared with a fisher r-to-z 
transformation. father-mother agreement on the dimensional scales did not differ 
from the SCaRED, except for SepaD (father-mother agreement on the SCaRED 
was higher than on the dimensional scales; z = 3.50, p < .01).

Mother report about child

Dimensional scales SCARED

Father report about child rs n rs n

SaD .53** 84 .60** 244
GaD    .57** 83 .54** 240
SP .64** 72 .57** 239
aG .37** 75 - -
PD .18 87 .39** 241
SepaD .18 88 .55** 234

Table 7. father-mother agreement on child anxiety (Spearman’s correlations) on the dimensional 
scales and SCaRED

Note. Correlations between father report and mother report for the same disorder are displayed 
(e.g., the correlation between father-reported child SaD and mother-reported child SaD on the 
dimensional scales is .53). aG is not measured in the current version of the SCaRED; therefore 
father-mother agreement could not be calculated for aG. ** p < .01.
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Discussion

The present study provides preliminary evidence for good psychometric properties 
of a set of dimensional scales for anxiety disorders in a population of unselected 
children as reported by themselves and their parents. Internal consistency of the 
dimensional scales was generally high, and children who exceeded the SCaRED 
cutoffs scored higher on the dimensional scales than those who did not, indicating 
that the dimensional scales show some clinical sensitivity. In general, parent-child 
agreement and father-mother agreement on child anxiety of the dimensional scales 
did not differ from the SCaRED. 

This was the first study including the dimensional scale on SepaD. The studies 
of LeBeau et al. (2012), Beesdo-Baum et al. (2012), and Knappe et al. (2013) only 
assessed SP, aG, PD, SaD, and GaD. Our study showed that the SepaD dimensional 
scale was equally internally consistent, convergent, and clinically sensitive as the 
other dimensional scales. 

Internal consistency of the dimensional scales proved to be good, except for 
father-reported child PD (α = .36). This may be due to low variance in PD scores: 
almost all fathers reported that their children did not experience any PD symptoms.  
The dimensional scales were able to differentiate between individuals who did or 
did not exceed the SCaRED cutoffs. Only the mean PD score (father-report on child 
anxiety) of children who scored above the SCaRED PD cutoff did not differ from the 
mean score of children who scored below the cutoff, most likely because only one 
child scored above the cutoff.

With respect to convergent validity of the dimensional scales, significant 
correlations emerged between each dimensional scale and the corresponding 
SCaRED scale for both child self-report and mother/father report about the child.  
Discriminant validity (i.e., a lack of convergence between each dimensional scale 
and non-corresponding SCaRED scales) was only demonstrated for GaD father 
and mother report about the child, but not for SaD, SP, PD, and SepaD (for all 
informants). an explanation for this finding is that the SCaRED and the dimensional 
scales are conceptually too similar to assess discriminant validity. formal tests of 
discriminant validity could not be performed, as no measures assessing theoretically 
distinct domains, such as depression, were included in this study.

Parent-child agreement on the dimensional scales generally did not differ from parent-
child agreement on the SCaRED. On both scales, parent–child agreement was low.  
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This is in line with other studies, indicating that parent and child reports are usually 
discrepant (e.g., Benjamin, Beidas, Comer, Puliafico, & Kendall, 2011; Comer & 
Kendall, 2004). for example, Benjamin et al. (2011), using the anxiety Disorders 
Interview Schedule child and parent versions, showed that children reported fewer 
worries and physiological symptoms than their parents about them and that children’s 
self-reports were less predictive of child anxiety disorder than parent reports. It is 
therefore recommended to administer the dimensional scales to both children and 
parents. although informants may differ in their view on the child’s anxiety, it should 
not be assumed that one view is better than another (Grills & Ollendick, 2003). as 
Ollendick and hersen (1993) point out, incorporating these different viewpoints may 
be more likely to result in a complete diagnostic picture of the child.

Regarding father-mother agreement on child anxiety using the dimensional scales, 
father and mother report were significantly correlated for the SaD, GaD, SP, and aG 
scales, but not for PD and SepaD. Compared to mothers, fathers reported almost 
no PD and SepaD symptoms in their children, complicating measuring agreement 
about level of symptoms (see also Table 2). In general, fathers reported less anxiety 
across scales compared to mothers, which is consistent with other studies showing 
that fathers report less anxiety in their children than mothers (e.g., Bögels & Van 
Melick, 2004). Generally, father-mother agreement on the dimensional scales did 
not differ from the SCaRED.

Correlations between parent and child report, and correlations between father and 
mother report on the subscales PD and SepaD were better for the SCaRED than 
for the dimensional scales. Therefore, the SCaRED is preferred as an instrument 
to screen for children with high levels of anxiety in community populations, as the 
present study’s population was. however, the dimensional scales are a valuable 
addition to the currently available measures used to assess anxiety disorders in 
clinical populations. Professionals may use the scales to get an impression of the 
type of anxiety disorder a child may suffer from, the level of anxiety within each of 
the disorder types, and the typical characteristics (cognitive, avoidance, somatic, 
etc.). The child may complete the scales under guidance of a professional, and 
the professional may want to talk with the family about discrepancies between 
the different informants (child and parents). Lack of correspondence between 
informants is not an insurmountable problem for clinical purposes, as it will give 
the professional valuable information.

The results of this study should be interpreted with the following limitations taken 
into account. first, children only filled in two dimensional scales due to possible 
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participant burden. as a consequence, the number of children filling in each scale 
was smaller than the number of children filling in the SCaRED. Second, the study 
sample was quite homogeneous, with mostly married parents and their children, 
possibly limiting the generalizability of the present findings. Moreover, because 
most parents and children were Caucasian, cultural sensitivity, a major issue in the 
development of DSM-5 (american Psychiatric association, 2010), could not be 
examined. Third, the characteristics of the non-responders are unknown and it is 
possible that highly anxious parents and children did not participate in the study. 
fourth, this study was conducted in a community sample of parents and children. 
Therefore, it remains unclear if the results can be generalized to clinical groups 
of children and parents with anxiety disorders. future studies should evaluate 
the psychometric properties and clinical utility of the dimensional scales in a 
population of clinically anxious children and their parents, as well as in children from 
other age groups and from different cultural and socio-economic backgrounds.  
fifth, and maybe most importantly, although we adapted the language of the original 
dimensional scales to ensure comprehensibility of the scales by 8- to 13-year-olds  
and piloted the comprehensibility, some children indicated afterwards that the 
five-point Likert scales and the language of the questionnaire were difficult. 
future research should assess the comprehensibility of the scales and the need 
for guidance of an adult.

Several other directions for further research can be formulated. first, it is important to 
assess test-retest reliability of the scales. LeBeau et al. (2012) already demonstrated 
strong test-retest reliability of all dimensional scales, with the exception of SP, 
in a sample of college students. as anxiety disorders tend to naturally wax and 
wane over time, especially in young age groups (Beesdo et al., 2009), it remains 
unclear whether the test–retest reliability in children will be as stable as in adults. 
Second, formal discriminant validity should be assessed using scales that assess 
domains theoretically distinct from anxiety, such as depression. Third, it is important 
to validate the dimensional scales relative to clinician-rated measures, such as the 
anxiety Disorders Interview Schedule (DiNardo, Brown, & Barlow, 1994). In this 
way, the clinical sensitivity can be studied better. fourth, a next step would be to 
examine the latent factor structure of the dimensional scales to assess whether 
the items cluster together in disorder subscales as intended, as was already 
done for the adult version of the dimensional scales (Beesdo-Baum et al., 2012).  
Moreover, the degree to which the scales behave dimensionally should be 
examined, for example by a taxometric analysis. finally, as the dimensional scales 
are similar in structure and content across anxiety disorders, the overlap across 
anxiety disorders can be studied more extensively. 
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In summary, the findings of the present study show that the dimensional scale 
measure is a valid and reliable tool for the assessment of anxiety in a community 
sample. The current findings demonstrate that the dimensional scales possess 
good internal consistency, clinical sensitivity and convergent validity in children. 
The studies of Beesdo-Baum et al. (2012), LeBeau et al. (2012), and Knappe et al. 
(2013) already showed good psychometric properties for the dimensional scales 
when used with adults, and the results of our study provide preliminary support 
for the use of these scales with children, although more research is needed.  
The dimensional scales may offer advantages over the currently available measures 
used to assess anxiety disorders, especially regarding the rating of symptoms 
common to multiple anxiety disorders. 
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Appendix A  
Social Anxiety Disorder Dimensional Scale

The following questions ask about thoughts, feelings, and behaviors that you 
may have had about social situations. Examples of social situations are: giving a 
speech in class, asking or answering questions in class, going to a party, starting 
a conversation, speaking to children you do not know, giving and receiving 
compliments, saying no, and eating and writing while others are watching. 

Please rate how often the following statements are true for you:

During the past month, 

Never
almost 
never

Some-
times Often always

1 I suddenly felt panicky, fearful or frightened in 
social situations

0 1 2 3 4

2 I felt anxious, worried, or nervous about social 
situations

0 1 2 3 4

3 I had thoughts of being rejected, I was 
ashamed, shy, I thought I was made fun of,  
or that I had upset others

0 1 2 3 4

4 I felt my heart beating fast, felt sweaty, had 
trouble breathing, passed out, or felt shaky in 
social situations

0 1 2 3 4

5 I felt tense muscles, was unable to sit still,  
or had trouble relaxing in social situations 

0 1 2 3 4

6 I stayed away from social situations 0 1 2 3 4

7 I left social situations early or I did not 
participate much (for example, said little, or 
did not make eye contact with other people)

0 1 2 3 4

8 I spent a lot of time thinking about what to say 
or do in social situations

0 1 2 3 4

9 I did other things to stop thinking about social 
situations

0 1 2 3 4

10 I needed help to deal with social situations 
(for example, medicines, lucky charms, other 
people)

0 1 2 3 4
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Appendix B  
Specific Phobia Dimensional Scale

The following questions ask about thoughts, feelings, and behaviors that you may 
have had about different situations. Please first circle the item below that makes you 
most anxious. Choose only one item. 

a. Driving, flying, tunnels, bridges, or closed spaces 
b. animals or insects    
c. heights, storms, or water   
d. Blood, needles, or injections   
e. Choking or throwing up  

Now, please rate how often the following statements are true for you for the 
situation you have circled. 

Never
almost 
never

Some-
times Often always

1 I suddenly felt panicky, fearful or frightened in 
these situations

0 1 2 3 4

2 I felt anxious, worried, or nervous about these 
situations

0 1 2 3 4

3 I thought that I would get injured, that I would 
suddenly become very anxious, or that other 
bad things would happen in these situations

0 1 2 3 4

4 I felt my heart beating fast, felt sweaty, had 
trouble breathing, passed out, or felt shaky in 
these situations

0 1 2 3 4

5 I felt tense muscles, was unable to sit still,  
or had trouble relaxing in these situations

0 1 2 3 4

6 I stayed away from these situations 0 1 2 3 4

7 I left these situations (early) 0 1 2 3 4

8 I spent a lot of time getting ready for,  
or putting off, these situations

0 1 2 3 4

9 I did other things to stop thinking about these 
situations

0 1 2 3 4

10 I needed help to deal with these situations 
(for example, medicines, lucky charms, other 
people)

0 1 2 3 4
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 Appendix C 
Agoraphobia Dimensional Scale

The following questions ask about thoughts, feelings, and behaviors that you may 
have had about the following situations: large groups of people, public places, 
traveling by public transport (for example, buses, planes, trains), traveling alone or 
being away from home.

Please rate how often the following statements are true for you:

During the past month,

Never
almost 
never

Some-
times Often always

1 I suddenly felt panicky, fearful or frightened in 
these situations

0 1 2 3 4

2 I felt anxious, worried, or nervous about these 
situations

0 1 2 3 4

3 I had thoughts about panic attacks, 
unpleasant feelings in my body, getting lost, 
or to suddenly become very anxious in these 
situations

0 1 2 3 4

4 I felt my heart beating fast, felt sweaty, had 
trouble breathing, passed out, or felt shaky in 
these situations

0 1 2 3 4

5 I felt tense muscles, was unable to sit still,  
or had trouble relaxing in these situations

0 1 2 3 4

6 I stayed away from these situations 0 1 2 3 4

7 I left these situations (early) or remained close 
to the exit

0 1 2 3 4

8 I spent a lot of time getting ready for,  
or putting off, these situations

0 1 2 3 4

9 I did other things to stop thinking about these 
situations

0 1 2 3 4

10 I needed help to deal with these situations 
(for example, medicines, lucky charms, other 
people)

0 1 2 3 4
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Appendix D 
Panic Disorder Dimensional Scale

The following questions ask about thoughts, feelings, and behaviors about panic 
attacks. a panic attack is when you suddenly get very anxious (without a reason). 
Then you can feel your heart beating fast, have trouble breathing, feel dizzy, sweat 
a lot, and be fearful of losing control or dying.

Please rate how often the following statements are true for you:

During the past month,

Never
almost 
never

Some-
times Often always

1 I suddenly felt panicky, fearful or frightened 
(a panic attack)

0 1 2 3 4

2 I felt anxious, worried, or nervous about 
having more panic attacks

0 1 2 3 4

3 I had thoughts of losing control, dying, going 
crazy, or other bad things happening because 
of panic attacks

0 1 2 3 4

4 I felt my heart beating fast, felt sweaty, had 
trouble breathing, passed out, or felt shaky 

0 1 2 3 4

5 I felt tense muscles, was unable to sit still,  
or had trouble relaxing or sleeping

0 1 2 3 4

6 I stayed away from situations in which I might 
have a panic attack

0 1 2 3 4

7 I left situations early or I did not participate 
much because of panic attacks

0 1 2 3 4

8 I spent a lot of time getting ready for, or 
putting off, situations in which I might have  
a panic attack

0 1 2 3 4

9 I did other things to stop thinking about these 
situations 

0 1 2 3 4

10 I needed help to deal with panic attacks 
(for example, medicines, lucky charms, other 
people)

0 1 2 3 4
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Appendix E 
Generalized Anxiety Disorder Dimensional Scale

The following questions ask about thoughts, feelings, and behaviors that have 
often to do with worrying about family, health, money, or school. 

Please rate how often the following statements are true for you:

During the past month,

Never almost 
never

Some-
times

Often always

1 I suddenly felt panicky, fearful or frightened 0 1 2 3 4

2 I felt anxious, worried, or nervous 0 1 2 3 4

3 I thought that bad things would happen, such 
as to my family, my health, or that accidents 
would happen

0 1 2 3 4

4 I felt my heart beating fast, felt sweaty, had 
trouble breathing, passed out, or felt shaky

0 1 2 3 4

5 I felt tense muscles, was unable to sit still,  
or had trouble relaxing or sleeping

0 1 2 3 4

6 I stayed away from situations that I worried 
about

0 1 2 3 4

7 I left situations early or I did not participate 
much because I worried so much

0 1 2 3 4

8 I spent a lot of time making decisions, getting 
ready for, or putting off situations, because  
I worried so much

0 1 2 3 4

9 I needed others to calm me down because  
I worried so much

0 1 2 3 4

10 I needed help to deal with anxiety (for 
example, medicines, lucky charms, other 
people)

0 1 2 3 4
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Appendix F 
Separation Anxiety Disorder Dimensional Scale

The following questions ask about thoughts, feelings, and behaviors that you may 
have had about being away from home or from people who are important to you.

Please rate how often the following statements are true for you:
  

During the past month,

Never
almost 
never

Some-
times Often always

1 I suddenly felt panicky, fearful or frightened 
when being away from home or my family

0 1 2 3 4

2 I felt anxious, worried, or nervous about being 
away from home or my family

0 1 2 3 4

3 I thought that bad things would happen to 
people that are important to me (for example, 
accidents) or that something bad would 
happen to me when being away from them 
(for example, getting lost).

0 1 2 3 4

4 I felt my heart beating fast, felt sweaty, had 
trouble breathing, passed out, or felt shaky 
when being away from home or my family

0 1 2 3 4

5 I felt tense muscles, was unable to sit still, or 
had trouble relaxing when being away from 
home or my family

0 1 2 3 4

6 I stayed away from places where I would be 
away from home or my family

0 1 2 3 4

7 I left places early to go home when being 
away from home or my family

0 1 2 3 4

8 I spent a lot of time getting ready for how to 
deal with being away from home or my family

0 1 2 3 4

9 I did other things to stop thinking about 
being away from home or my family

0 1 2 3 4

10 I needed help to deal with being away from 
home or my family (for example, medicines, 
lucky charms, other people)

0 1 2 3 4
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The current dissertation aimed to investigate the role of fathers versus mothers 
in the development of child anxiety, viewed from an evolutionary perspective.  
This thesis focused on two parental factors that have been associated with anxiety in 
children: parenting behavior and social referencing. Parental anxiety was also taken 
into account when examining the associations between these parental factors and 
child anxiety. In addition, a validation study of a newly developed questionnaire for 
the DSM-5 was conducted to measure children’s anxiety symptoms in a dimensional 
way. In this final chapter, an overview of the key findings is presented, followed 
by an integration of the research findings according to the main themes of this 
dissertation. Moreover, limitations and recommendations for further research are 
formulated. The chapter ends with a refinement of the model that was presented 
in the General introduction of this thesis, the clinical implications of the research 
findings, and the main conclusions of this dissertation.

Overview of research findings

Chapter 2 
In the review on the evolutionary basis of sex differences in parenting and its 
relationship with child anxiety in Western societies, it was shown that males and 
females developed different evolutionary based specializations as a result of facing 
different challenges in order to survive and reproduce. In short, men specialized in 
social competition and risk taking behavior, whereas women specialized in care, 
nurturing, and intimate bonding. The reviewed empirical evidence showed that 
these different roles are still reflected in fathers’ and mothers’ parenting behavior, 
with fathers encouraging taking chances and social competition in their children 
more than mothers, and with mothers being more protective and stimulating 
caring for others and intimate bonding more than fathers. Our review showed that 
both maternal and paternal parenting behavior play a role in the development of 
child anxiety. Sometimes effects were only found for mothers, and not for fathers, 
or vice versa. In addition, it was found that maternal and paternal parenting were 
sometimes even oppositely related to child anxiety, which suggests that specific 
parenting behaviors may be protective for anxiety if expressed by the parent of one 
sex, but a risk factor for anxiety if displayed by the parent of the other sex.

Chapter 3 
In Chapter 3, differences in fathers’ and mothers’ social referencing role were 
investigated in children aged 8-13 years, using an experimental paradigm. 
Children had to read scripts in which they were confronted with ambiguous 
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situations in which we counterbalanced whether the mother or the father acted 
anxiously or confidently. Children had to indicate how anxious they would feel in 
these imagined situations. In Experiment 1, children were presented with non-
social scripts. half of these scripts were about evolutionary male-specific non-social 
situations (e.g., weapons), and the other half on evolutionary female-specific non-
social situations (e.g., contaminated food). Experiment 2 focused on social scripts. 
half of the scripts tested evolutionary male-specific social situations (e.g., giving a 
speech), and the other half of the scripts tested evolutionary female-specific social 
situations (e.g., handling a crying baby). In sum, the results of this study showed that 
both maternal and paternal social referencing signals are important for children’s 
anxious responses to ambiguous situations, irrespective of paternal and maternal 
evolutionary expertise, and irrespective of the level of children’s trait anxiety.

Chapter 4
In Chapter 4, it was investigated whether social referencing processes differed 
between mothers and their infants and fathers and their infants. The visual cliff 
paradigm was used to assess paternal and maternal expressed anxiety and 
encouragement, and infant expressed anxiety and avoidance. In the visual cliff 
task, parents were instructed to encourage their child to cross a glass-covered 
table divided into a shallow side under which a checkered pattern is placed 
right beneath the glass, and a deep side under which a similar pattern is placed  
30 centimeters below the glass. Infants between 10 and 15 months were randomly 
assigned to participate in the visual cliff task with either their mother or father. It was 
found that more paternal, but not maternal, expressed anxiety was related to more 
infant expressed anxiety and avoidance. This suggests that (1) fathers play a more 
important role in the transmission of anxiety in exploring ambiguous situations; or 
(2) infants evoke more anxiety in fathers than in mothers in ambiguous situations.

Chapter 5 
In Chapter 5, a questionnaire study, it was assessed how symptoms of specific 
anxiety disorders were related to mothers’ and fathers’ overinvolved and 
challenging parenting behavior and whether mothers’ and fathers’ parenting 
behaviors were differentially associated with infant anxiety. In sum, results indicated 
that (1) for mothers symptoms of generalized anxiety disorder were associated with 
less challenging parenting behavior and more overinvolvement, while for fathers 
symptoms of social anxiety disorder were related to less challenging parenting and 
more overinvolvement; and (2) paternal, but not maternal, challenging parenting 
behavior was associated with less infant anxiety, and paternal, but not maternal, 
overinvolvement with more infant anxiety.

8
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Chapter 6
In Chapter 6, a meta-analysis on the differential associations between maternal 
and paternal parenting behavior and anxiety in children aged 0-5 years was 
presented. five types of parenting behavior were investigated: overprotection, 
overcontrol, overinvolvement, autonomy granting, and challenging 
parenting behavior. Two meta-analyses were conducted, one for mothers  
(k = 28, n = 5,728), and one for fathers (n = 12, k = 1,019). Results of these meta-
analyses showed small associations between parenting and child anxiety in this age 
group. Parental overprotection showed the strongest associations with child anxiety.  
Regarding differential associations between maternal and paternal parenting 
behavior and child anxiety, it was found that fathers’ challenging parenting 
behavior was associated with less anxiety in children, whereas mothers’ challenging 
parenting behavior was not related to child anxiety. In sum, these meta-analyses 
indicated that paternal parenting behavior is as important as maternal parenting 
behavior in early childhood anxiety.

Chapter 7
In Chapter 7, the psychometric properties and utility of the Dimensional anxiety 
Scales, a newly developed questionnaire for the DSM-5 to measure children’s 
anxiety symptoms, was described. These Dimensional anxiety Scales assess six 
anxiety disorders: agoraphobia, generalized anxiety disorder, panic disorder, 
separation anxiety disorder, social anxiety disorder, and specific phobia. The scales 
for each disorder are consistent in content and structure and assess core features 
of fear and anxiety that are shared across the anxiety disorders, within the specific 
context of each disorder. The Dimensional anxiety Scales and the SCaRED-71  
(a well validated questionnaire to assess children’s symptoms of all anxiety 
disorders), were completed by a community sample of children aged 8-13 years, 
and their mothers and fathers. Results indicated a high level of internal consistency 
and moderate-to-high convergent validity. Preliminary support for the clinical 
sensitivity of the Dimensional anxiety Scales was found as children who exceeded 
the SCaRED cutoffs scored higher on the Dimensional anxiety Scales than children 
who did not exceed these cutoffs. Level of parent-child agreement and mother-
father agreement were comparable to the SCaRED-71. To conclude, results of 
this validation study indicated that the Dimensional anxiety Scales are a valid and 
reliable measure to assess anxiety symptoms in a community sample of children, 
and can be used to screen for child anxiety disorders. 
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Integration of research findings

Evolutionary basis of differences between mothers and fathers
In this dissertation, the role of fathers versus mothers in the development of child 
anxiety was investigated from an evolutionary framework. as men and women 
faced different challenges in terms of surviving and reproducing during the course 
of human evolution, men and women developed different specializations that are 
still reflected in their parenting behavior as fathers and mothers (Chapter 2). 

When receiving reviewers’ feedback on the chapters of this thesis, we were 
confronted with several misunderstandings about evolutionary theory.  
These misunderstandings need to be clarified in order to understand the findings 
of this dissertation. a first common misunderstanding about evolutionary theory 
is that it implies that human behavior is unamenable to change (Buss, 2008). 
Evolutionary theory does not make the assumption that human behavior, or 
gender roles in particular, are fixed and immutable. as Buss (1990) aptly phrased it:  
“all adaptations, including evolved psychological mechanisms, develop only in the 
context of certain environmental inputs. Change those inputs, and you will change 
the result of development. (p. 279)” Thus, finding evolutionary based differences 
between men and women does not mean that their roles in society as parents 
are impervious to change, neither does this imply that men and women “should” 
behave according to those roles. Thus, if we are not satisfied with the roles that men 
and women have in our society, we are able to change them. 

a second misunderstanding pertains to the dichotomies of “nature versus 
nurture” or “genetic versus learned”. Some researchers question the fact that 
human behavior is the result of evolution. Instead, they think that learning and 
socialization cause human behaviors. however, evolutionary psychology uses an 
interactionist framework (Confer et al., 2010): “Environmental selection pressures 
shape evolved mechanisms at the phylogenetic level [the development of species].  
Environmental input influences their development at the ontogenetic level [the 
development of an individual from conception to maturity]. and the environment 
provides cues that activate psychological adaptations at the immediate proximal 
level [the mechanisms that directly cause behavior]. (p. 116)” Thus, where 
sociocultural theory assumes that sex differences in current behavior arose 
solely from historic sexual division of labor, evolutionary theory states that the 
division of labor is itself the result of evolutionary processes. This is supported 
by ample evidence from fossil records of human ancestors, (behavioral and 
genetic) comparisons with other species (including primates), comparisons 
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with preindustrial and extant traditional societies, and archeological records  
(Bjorklund et al., 2002). To conclude, evolutionary theory does provide an 
explanation for the factors that sociocultural theory considers as the origins of sex 
differences.

Fathers’ versus mothers’ social referencing signals in relation to child anxiety 
In Chapter 3 and 4, it was examined whether paternal and maternal social 
referencing signals are differentially associated with children’s anxiety and whether 
evolutionary expertise of parents plays a role herein. With respect to the evolutionary 
expertise of fathers and mothers, we expected, following the theory of Bögels and 
Perotti (2011), that children would be influenced more by the signal of the parent 
that has the most evolutionary expertise with the potentially dangerous situation.  
No evidence for this hypothesis was found in Chapter 3. That is, in both experiments 
using scripts, fathers’ and mothers’ anxious signals did not differentially affect their 
child’s anxiety in situations that from an evolutionary point of view trigger “male-
specific” and “female-specific” expertise. In contrast, results of our visual cliff study  
(Chapter 4) showed, as expected, that only paternal, but not maternal anxious 
signals, were associated with more child anxiety, as the visual cliff represents a 
threat (i.e., height, falling) in which males are thought to be more specialized than 
females (Bögels & Perotti, 2011). This finding provides preliminary evidence for the 
idea that fathers’ anxious signals are more important for infants when exploring 
a novel situation that corresponds with fathers’ expertise. More research using 
paradigms that are closer to real-life experiences are needed to test this theory 
further. Examples include virtual reality designs (e.g., Krijn, Emmelkamp, Olafsson, 
& Biemond, 2004; Vrijsen, Lange, Dotsch, Wigboldus, & Rinck, 2010) or risky 
play situations (e.g., challenging climbing frames, Kindleberger & Kuebli, 2007). 
In addition, to provide full support for the model of Bögels and Perotti (2011) it 
should be tested whether mothers’ anxious signals have more effect on infants 
when exploring a novel situation that corresponds with the expertise of mothers. 
Examples may be eating contaminated food or exposure to intimate social 
interactions (see Chapter 3).

There are several explanations for why we did not find a differential effect of paternal 
and maternal anxious social referencing signals on child anxiety in Chapter 3, and 
why we did find such a differential effect in Chapter 4. first, it may be that the use 
of scripts was not the most appropriate method to study whether the evolutionary 
expertise of parents influences children’s anxiety towards potentially dangerous 
situations. That is, although (1) the experimental method succeeded and children 
responded with more anxiety to scripts in which the parent reacted anxiously 
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compared to scripts in which the parent reacted confidently; (2) experts in the 
field of evolutionary psychology agreed about whether the stories in the different 
scripts represented a male-specific or female-specific situation; and (3) the parental 
reactions were ecologically valid (as evidenced by the finding that the discrepancy 
between the reaction of the imaginary father and the reaction that the real parent 
indicated s/he would give did not affect children’s anxiety), it is possible that the use 
of imaginary stories in text form may have caused the null findings. Possibly, children 
have to be exposed to parents’ real reactions towards an ambiguous situation. 
That is, it may be necessary for children to actually see and hear parents’ anxious 
reactions (as was the case during the visual cliff experiment, Chapter 4) towards 
threatening situations to connect the situation to their assumed innate knowledge 
about whether the mother or father is specialized in that situation (Bögels & Perotti, 
2011). Second, it may be that differential social referencing effects are only found 
early in development (such as in infants who participate in the visual cliff task).  
That is, the younger the child, the less the child has yet been influenced by external 
circumstances. a child’s assumed innate knowledge about whether the mother or 
father knows best in certain situations, may be overruled by parents’ actual behavior 
when a child grows older. for example, if a child is repeatedly exposed to a mother 
who shows that she is not afraid of heights (a situation in which males are thought 
to be specialized), the child may rely also on mothers’ signals in such situations. 
a third explanation for the absence of a differential effect of paternal and maternal 
anxious social referencing signals on child anxiety is that children are more exposed 
to female than male social referencing figures. On average, children spend more 
time with their mothers than fathers (Geary, 2010) and have more female than male 
teachers (UNESCO Institute for Statistics, 2014). as a result, when children spend 
time in ‘male-specific’ situations (e.g., playing on high climbing frames, presenting 
for a group of people, competitive games during physical education) they may 
be much more often accompanied by female instead of male social referencing 
figures. Therefore, fathers may not have more effect on their children in the male-
specific situations. however, this does not explain why we did not find that mothers 
have more effect in male-specific or female-specific situations.

The “specialized parent knows best” assumption only (partly) held for parents’ 
anxious signals, but not for the effect of parents’ confident/encouraging signals 
on children’s anxiety. That is, maternal and paternal confident signals did not 
differentially affect children’s anxiety (Chapter 3), and no difference between 
fathers and mothers in the association between encouraging signals and infants’ 
anxiety was found (Chapter 4). Moreover, in Chapter 4, it was even found that both 
maternal and paternal encouraging signals were not related to infants’ anxiety at 
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all. from an evolutionary point of view, it makes sense that anxious parental signals 
affect children more than encouraging parental signals, as anxious expressions 
can signal the presence of danger, and recognizing and detecting these threat-
denoting signals is important for survival (Öhman & Mineka, 2001, 2003). In line, 
research has shown that children detect fearful faces more rapidly than happy  
(i.e., encouraging) faces (LoBue, 2009), and it takes children longer to disengage 
from looking at fearful faces than happy faces, which suggests that fearful 
expressions attract more attention (Georgiou et al., 2005; Peltola, Lappanen, 
Palokangas, & hietanen, 2008). another explanation for the absence of an effect of 
encouraging signals on decreasing children’s anxiety might be that encouraging 
signals are less credible, as parents may fake their encouragement by being 
exaggeratedly encouraging towards the child. It may be more credible for the 
child if the parent him/herself shows that a certain situation is safe instead of only 
encouraging the child to approach a stimulus or situation. for example, a parent that 
approaches a spider and picks it up (positive modeling), may have more effect on a 
child than a parents that encourages a child to approach the spider and pick it up.  
future research should therefore also investigate whether paternal and maternal 
positive modeling has a different effect on the anxiety of their child and whether 
the evolutionary specializations of fathers and mothers plays a role herein.

In conclusion, although results of the studies presented in Chapter 3 and 4 only 
partly supported the theory of Bögels and Perotti (2011) with respect to the 
differential effects of paternal and maternal anxious signals on child anxiety, it was 
shown that fathers are equally important social referencing figures for their children 
as mothers are.

Fathers’ versus mothers’ parenting behavior in relation to child anxiety
In both a questionnaire study (Chapter 5) and a meta-analysis (Chapter 6) it was 
tested whether typical maternal and paternal parenting behaviors of mothers and 
fathers were differentially associated with child anxiety. as the questionnaire study 
was included in the meta-analysis, and as meta-analyses have stronger statistical 
power to draw conclusions, the focus in this paragraph will be on the results of the 
meta-analysis.

The only significant difference between fathers and mothers in the association 
between parenting behavior and child anxiety was found for challenging parenting 
behavior. Results showed that paternal challenging parenting behavior was 
associated with less child anxiety, whereas maternal challenging parenting was not 
significantly related to child anxiety, providing preliminary support for the model of 
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Bögels and colleagues (Bögels & Phares, 2008; Bögels & Perotti, 2011) that states 
that paternal challenging behavior may buffer the development of child anxiety. 
however, until today, only two studies examined the associations between parental 
challenging behavior and child anxiety, and only one study used a prospective 
design to unravel the direction of effects between challenging fathering and child 
anxiety (does paternal challenging behavior diminish children’s anxiety, or do non-
anxious children elicit more challenging fathering, or both). Thus, more prospective 
research in which the effect of early challenging fathering on later child anxiety, 
correcting for concurrent child anxiety, is investigated, and experimental research, 
in which challenging fathering is manipulated and the effect on child anxiety 
examined, is needed to answer this question. 

another important topic of future research is that mothers and fathers form a 
dynamic system in raising their children (Bögels & Phares, 2008). We should study 
whether the assumed positive effects of paternal challenging parenting behavior 
on child anxiety are dependent on the level of maternal care and protection.  
That is, challenging fathering may only have a buffering effect on the development 
of child anxiety if the child has a mother who provides the child with a safe and 
caring environment simultaneously (Bögels & Phares, 2008). as care and safety are 
the preconditions for exploration, if there is little maternal care and safety, paternal 
challenging may even have a detrimental effect on a child’s anxiety. To test this 
hypothesis, studies should be conducted in which both fathers’ and mothers’ 
parenting behavior is taken into account. 

a related hypothesis is that challenging fathering only decreases children’s anxiety if 
the father is sensitive himself. as the role of the father is to “provide security through 
sensitive and challenging support as a companion when the child’s exploratory 
system is aroused” (Grossmann et al., 2002, p. 311), it may be that encouraging 
the child to exhibit risky behavior, or behavior that pushes the child outside his/
her comfort zone only diminishes the child’s anxiety if the father takes into account 
the limits of the child. If a father is not able to perceive and accurately interpret 
a child’s signals, he may push too far, thereby even increasing a child’s anxiety.  
Thus, it is recommended that future studies on the association between challenging 
fathering and child anxiety also study the level of sensitivity of the father.

Results of our meta-analysis clearly showed that there is still a lack of studies on 
parenting and child anxiety that include fathers. The absence of a differential 
association between maternal and paternal overprotection and child anxiety 
may just be due to the fact that this behavior was only investigated in a limited 
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number of fathers compared to mothers. With respect to autonomy granting, even 
no studies were found that examined the relationship between this behavior in 
fathers and early childhood anxiety. Therefore, it seems too early to conclude that 
maternal and paternal parenting behaviors are not differentially associated with 
anxiety in children aged 0-5 years. Our own research shows that fathers are willing to 
participate in research. Researchers should therefore increase their efforts to include 
fathers in their studies, especially when examining the effects of autonomy granting 
on child anxiety.

In sum, our results show that both maternal and paternal parenting are important 
in the development of child anxiety, although the associations are small.  
Differences in the relation between maternal and paternal parenting and early 
childhood anxiety have not been found, except for challenging parenting behavior.  
fathers’ challenging parenting stands out as an important parenting behavior that 
may decrease children’s anxiety.

The role of child gender
Results of this dissertation also provided information about whether mothers’ and 
fathers’ parenting behavior and social referencing have different effects on the 
anxiety of boys and girls. Results of our review (Chapter 2) showed contradictory 
evidence of different effects of maternal and paternal parenting on child anxiety 
for boys and girls. however, most studies assessing the relationship between 
parenting and child anxiety did not differentiate between mothers and fathers 
and only assessed how parents in general treat their boys and girls differently.  
Moreover, In Chapter 3 it was found that paternal and maternal confident 
and anxious signals in the scripts did not differentially affect boys and girls.  
Likewise, results of Chapter 4 showed that the associations between paternal and 
maternal encouraging and anxious signals and infant anxiety and avoidance of the 
visual cliff did not differ for boys and girls. Thus, results of this dissertation found 
no evidence for the theory that parental influence on child anxiety is stronger in 
same-sex parent-child dyads (Bögels & Perotti, 2011). It might be that boys and 
girls are not more susceptible to behavior of their same-sex parent, but more to 
behavior that fits with their evolutionary based role, regardless of the gender of 
the parent who expresses that behavior. In support of this notion, there is sound 
evidence that parents’ teach their sons and daughters gender-specific qualities. 
for example, parents encourage risk taking more in boys than girls and stress 
more perceived injury vulnerability among girls than boys (Morrongiello & Dawber, 
1999), parents discuss emotional aspects of past events more with daughters 
than with sons (fivush et al., 2000), and helping parents with tasks in the house 
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is encouraged in girls and discouraged in boys (fagot, 1978). It remains to be 
investigated whether boys are indeed more susceptible to male-typical behavior  
(such as risk-taking or social competition) and girls more to female-typical behavior 
(such as caring behaviors and emotional communication), and this is therefore an 
important area for further research.

Parental influences on child anxiety: The role of parental anxiety
Theoretical models state that high levels of anxiety in parents may cause anxiety-
enhancing parenting (e.g., Chorpita & Barlow, 1998; Ginsburg & Schlossberg, 
2002). That is, it is assumed that anxious parents will show more anxiety-provoking 
parenting behaviors, such as overprotection and overcontrol, and will display 
more anxious social referencing signals, such as anxious facial expressions.  
hence, anxious parents may more easily enhance children’s anxiety. We tested this 
theory in Chapter 4 for social referencing and in Chapter 5 for parenting behavior.

No evidence for this theory was found in our visual cliff study (Chapter 4).  
That is, parental (both maternal and paternal) trait anxiety was not significantly 
associated with parental expressed anxiety during the visual cliff experiment. 
Thus, high anxious parents did not display more anxious social referencing signals.  
This suggests that parental anxiety does not interfere with the social referencing 
process between parents and their children. This result is supported by the 
meta-analytic finding of Van der Bruggen et al. (2008) that there is no significant 
relationship between parental anxiety and parenting, and our meta-analytic finding 
(Chapter 6) that whether the parent has an anxiety disorder or not does not moderate 
the association between parenting and child anxiety. Thus, it seems that parents 
are able to act relatively free from their anxiety in their own lives. It is important 
to recognize that there is not necessarily a one-to-one relationship between 
parents’ own anxiety and their anxiety that something might happen to their child.  
however, the absence of an association between parental trait anxiety and parents’ 
anxious social referencing signals in the visual cliff study may be due to the fact 
that we only assessed whether parents’ general level of trait anxiety was related to 
the anxiety they expressed during the visual cliff experiment. That is, possibly, only 
parents with height anxiety may express more anxiety, as the visual cliff triggers this 
specific form of anxiety. In support of this notion, Murray et al. (2007) found that 
mothers with social anxiety disorder showed parenting difficulties only in a social 
threat task, whereas mothers with generalized anxiety disorder primarily showed 
parenting difficulties in a non-social threat task. Thus, it is recommended to study 
how anxiety for specific situations affects parents’ expressed anxiety and parenting 
in these situations rather than focusing of parents’ general level of trait anxiety 
(Creswell, Murray, Stacey, & Cooper, 2011). 
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The absence of an association between parental anxiety and parenting variables 
may also be due to the fact that we did not differentiate between different anxiety 
disorders. Therefore, in Chapter 5, we examined whether symptoms of specific 
parental anxiety disorders were related to maternal and paternal parenting 
behavior. This was indeed found; for fathers, only social anxiety disorder was 
associated with more overinvolvement and less challenging parenting behavior, 
whereas for mothers, only generalized anxiety disorder was associated with 
more overinvolvement and less challenging parenting. Thus, results of this study 
showed that only parents with a certain type of anxiety displayed more anxiety-
provoking parenting behaviors (overinvolvement) and less anxiety-diminishing 
parenting (challenging parenting). This issue of diagnostic specificity has received 
little attention in the child anxiety research field (Creswell et al., 2011; Murray et 
al., 2009). It is therefore recommended to distinguish between domains of anxiety 
(social, separation, illness, etc.) when assessing the associations between parental 
trait anxiety and parenting behavior/social referencing signals.

Differential susceptibility to social referencing signals and parenting
The differential susceptibility theory (Belsky & Pluess, 2009) proposes that anxious 
children are more responsive to environmental experiences in a ‘for better and 
worse’ fashion than non-anxious children. In Chapters 3 and 4, we therefore tested 
whether anxious children were more susceptible to both negative and positive 
parental influences. 

No evidence for the differential susceptibility hypothesis was found in both 
chapters. In both experiments of Chapter 3, high anxious children were not more 
susceptible to either anxious (negative) or confident (positive) parental social 
referencing signals than non-anxious children. Moreover, in our visual cliff study 
(Chapter 4), infants with an anxious temperament did not respond with less anxiety 
and avoidance to both maternal and paternal encouraging signals than infants with 
a less anxious temperament. The results of Chapter 4 did provide partial support 
for the diathesis-stress (Zuckerman, 1999) and vulnerability-stress (Ingram & Luxton, 
2005; Nigg, 2006) models, stating that anxious children would be especially 
vulnerable to negative parenting environments. That is, we found that for infants with 
a more anxious temperament, more expressed anxiety of the father was associated 
with more avoidance of the visual cliff. It is understandable that temperamentally 
anxious infants are more sensitive to anxious signals than infants without an anxious 
temperament, as they have an attentional bias for threat-related information (e.g., 
Puliafico & Kendall, 2006), and the quick detection of the presence of threat may 
help them to escape from dangers and survive to reproduce. however, infants 
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with an anxious temperament did not respond with less anxiety and avoidance to 
maternal anxious signals compared to infants with a less anxious temperament.  
This may be explained by the fact that height and falling are threats in which mothers 
are not thought to be specialized (Bögels & Perotti, 2011). Thus, infants in general 
seem to be more susceptible to fathers’ anxious signals than to mothers’ anxious 
signals in a male-specific situation, and infants with an anxious temperament are 
even more susceptible to the anxious signals of their fathers.

There are several explanations for why we found no evidence for differential 
susceptibility in our studies. first, it may be that differential susceptibility is a 
non-linear construct. Children at the low but also the high ends of the anxiety 
distribution may be less sensitive for parental signals, and instead rely more on 
their own observations when exploring novel and potentially dangerous situations. 
That is, on the one hand, children low in anxiety may not look for parental 
signals, as they do not experience uncertainty. On the other hand, children high 
in anxiety may have excessive levels of self-focused attention, and as a result 
are more aware of internally generated information that of externally generated 
information collected through sensory perceptions (Ingram, 1990), such as their 
parents’ signals. alternatively, it may be that the way in which we tried to assess 
differential susceptibility was not optimal. That is, because we used a community 
sample of children the variance in children’s trait anxiety may have been too small.  
Therefore, there were not many children with a high level of trait anxiety. 

Second, it may be that high trait anxious children or infants with an anxious 
temperament are more susceptible to social referencing signals and the parenting 
dimensions that we assessed, but that the differential susceptibility effects only 
become apparent after a longer period of time, and/or after many interactions. 
In our studies, children were exposed to parental anxious/confident responses 
in scripts (Chapter 3) and to a maximum of 10 minutes of anxious/encouraging 
social referencing signals (Chapter 4). future research should therefore investigate 
differential susceptibility using longitudinal designs (e.g., parenting behavior 
measured at an earlier time point may predict more anxiety in temperamentally 
fearful children at a later point in time). for example, Lengua (2008) found that for 
high temperamentally fearful boys maternal inconsistent discipline was associated 
with less internalizing problems one year later, whereas for low temperamentally 
fearful boys maternal inconsistent discipline predicted more internalizing problems.
Third, to adequately investigate differential susceptibility, not only the absence of 
negative outcomes should be studied, but also the presence of positive outcomes 
(hankin et al., 2011). Belsky and Pluess (2009) indicated that only one study  
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(Taylor et al., 2006) explicitly investigated whether susceptible individuals 
(individuals with allelic variations in the serotonin transporter promoter 
polymorphism, 5-hTTLPR) responded more poorly to adverse environmental 
conditions and functioned better under supportive environmental conditions 
than non-susceptible individuals. Thus, future studies investigating whether 
(temperamentally) anxious children are more susceptible to maternal and paternal 
social referencing signals and parenting behavior than non-anxious children 
should not only include anxiety as a negative outcome measure, but also include 
positive outcomes, such as children’s self-esteem and academic competence  
(e.g., Bean, Bush, McKenry, & Wilson, 2003).

Dimensional measurement of anxiety in children
Because a side goal of this dissertation was to improve the measurement of 
child anxiety in the light of DSM-5 (aPa, 2013), we investigated the psychometric 
properties of the newly developed Dimensional anxiety Scales (Chapter 7).  
The scales demonstrated strong psychometric properties and showed promising 
utility for both child and parent report. although the benefits of a dimensional 
approach over a traditional categorical approach are widely recognized  
(helzer et al., 2006; hudziak et al., 2007; Kraemer, 2007; Krueger et al., 2005), several 
obstacles (both real and perceived) have hindered the adoption of dimensional 
assessment measures in clinical practice (LeBeau, Bögels, Möller, & Craske, 2015). 
first, although the DSM-5 is already published for more than a year, awareness 
of the dimensional component in the DSM-5 and the dimensional measures that 
accompany it is still limited (LeBeau et al., 2015). Second, many clinicians do not 
value the psychometric properties of dimensional assessment tools, do not see 
their benefit over clinical judgment alone, and have doubts about the practicality 
of such measures (Jensen-Doss & hawley, 2010). Thus, it is important that both 
researchers and clinicians become aware of the usefulness of this dimensional 
approach for assessing anxiety problems and the existence of the Dimensional 
anxiety Scales. The scales can enhance the current diagnostic system by their 
increased utility and benefits in terms of communication between mental health 
professionals (LeBeau et al., 2015). With respect to their usefulness, the scales have 
been published online (http://www.psychiatry.org/practice/dsm/dsm5/online-
assessment-measures) and can be downloaded for free, which makes them not 
only easily available to clinicians but also to parents and children. Moreover, the 
scales can be completed quickly as they are very brief. Concerning communication, 
when researchers and clinicians are using the same measure to assess severity, 
scores can be more easily interpreted and compared than when different measures 
with different cutoff scores and symptom domains are used (LeBeau et al., 2015). 
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In sum, although much more research on the Dimensional anxiety Scales is needed, 
in particular with respect to their test-retest reliability, discriminant validity and  
(dis)agreement among clinicians, parents, and children, our findings argue for 
routine use of the scales in clinical practice. Moreover, the use of the Dimensional 
anxiety Scales may also bridge the gap between community studies and clinical 
studies, as data can be better compared when this standardized dimensional 
measure is used to assess levels of child anxiety disorder. This is especially needed 
for research on young children, as almost no clinical studies exist for this age group.

Limitations and future directions
The results of this dissertation should be interpreted within the light of the 
following limitations, which in turn form a starting point for formulating several 
recommendations for further research.

first, for most studies included in this dissertation (except for the script study 
presented in Chapter 3), causality could not be inferred because of the cross-
sectional and non-experimental nature of the studies. as parent-child interactions 
are bidirectional and reciprocal (Grusec & Davidov, 2007), parental behavior may 
have elicited anxious child behavior, but child anxiety may also have evoked certain 
parental behaviors. for example, with respect to our finding that paternal expressed 
anxiety was positively associated with infant expressed anxiety and avoidance to 
the visual cliff (see Chapter 4), it could be that paternal expressed anxiety caused 
infants to respond with more anxiety and avoidance to the visual cliff, but infants’ 
anxious and avoidant behavior may also have caused fathers to react anxiously. 
Experimental studies are able to examine the causal effects of child anxiety and 
parental behavior on one another. Several experimental studies have already 
been conducted in which the level of parental anxiety or the type of parenting 
behavior were manipulated (e.g., De Rosnay et al., 2006; Gerull & Rapee, 2002; 
Thirlwall & Creswell, 2010). however, these studies only included mothers and not 
fathers. Recently, researchers have started to compare the effects of anxious versus 
confident or controlling versus autonomy-granting father and mother behavior 
in experimental paradigms (e.g., Bögels et al., 2011; Burstein & Ginsburg, 2010; 
Chapter 3 of this dissertation). almost no studies have been conducted in which the 
level of child anxiety is manipulated. as an exception, Van der Bruggen and Bögels 
(2012b) manipulated both mothers’ and their daughters’ anxiety by exposing 
them to either a large, more threatening, or smaller and less threatening spider. 
Relatedly, hudson et al. (2009) developed an innovative experimental design in 
which mothers of anxiety disordered children and mothers of children without an 
anxiety disorder were paired with a child from the same diagnostic group as their 
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own child (anxious or non-anxious) and with a child from a different diagnostic 
group as their child and observed them during a speech preparation task.  
More experimental studies are clearly needed to unravel the bidirectional 
associations between maternal and paternal behavior and child anxiety.

Second, as the goal of this dissertation was to test the model of Bögels and 
Perotti (2011) on the role of fathers versus mothers in the development of anxiety 
in children, the samples of our studies purposively consisted of two-parent 
families with a father and a mother and we did not include gay/lesbian families 
or single-parent families. as already mentioned in Chapter 6, the model of Bögels 
and Perotti (2011) can also be applied to gay/lesbian families or single-parent 
families. To recapitulate, with respect to same gender couples, even in parents 
of the same gender a task division may be apparent, in which one of the parents 
displays more playful and challenging behavior, whereas the other parent shows 
more caring and nurturing behavior (Bögels & Perotti, 2011). In addition, the 
anxiety level of the same gender parents may determine the role-differentiation, 
with the more anxious parent specialized more in caring (mothers’ role) and the 
less anxious parent specialized more in risk taking and challenging (fathers’ role)  
(Bögels & Perotti, 2011). Concerning single parents, there are two theories with 
respect to the role-differentiation in their parenting (Dufur et al., 2010). The first 
theory is that the parenting of single mothers and fathers will differ, as mothers 
will display their female parenting role (i.e., caring/nurturing), while fathers will 
enact their male way of parenting (i.e., risk taking, challenging). The second theory 
is that the parenting behavior of single mothers and fathers would not differ, as 
single mothers and fathers have to provide all the resources to their children 
(i.e., they have to adopt both the maternal and paternal role). Research shows 
that the parenting differences between single mothers and fathers are small  
(Dufur et al., 2010), supporting the latter theory. future research should assess the 
associations between parental behavior and child anxiety in same gender parent 
couples and single parents.

Third, in this dissertation we assessed whether symptoms of specific anxiety 
disorders were related to maternal and paternal parenting behavior (Chapter 5),  
but we did not examine whether certain parenting characteristics are related to 
specific subtypes of child anxiety. This is still an understudied area of research 
(Murray et al., 2009). as an exception, Wood, Piacentini, Southam-Gerow, Chu, 
and Sigman (2006) compared the parenting behavior of parents with children with 
separation anxiety disorder with parents of children with other forms of anxiety 
(social anxiety disorder or generalized anxiety disorder) and found that parental 
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overprotection was significantly associated with child separation anxiety disorder 
but not with other anxiety disorders. It is recommended that future research 
assesses the associations between specific parenting behaviors and specific types 
of child anxiety.

fourth, this dissertation focused on two single parental factors (social referencing 
and parenting behavior) that are associated with child anxiety. however, little is 
known about the interactive and accumulative effects of these parental factors in 
the etiology and maintenance of anxiety (disorders) in childhood. according to 
cumulative risk models (Rutter, 1979; Sameroff, 2000) risk factors tend to cluster 
in the same individuals, and the more risk factors are present in an individual, 
the larger the chance of problems in these persons. Thus, although the separate 
associations between anxious social referencing signals and child anxiety, and 
negative parenting behavior and child anxiety seem to be small, the associations 
may be larger when both risk factors are present. That is, it is conceivable that 
children will become more anxious when their parents not only frequently express 
anxiety, but also display overcontrolling and overprotective behavior. Thus, future 
research should assess the combined effects of social referencing and parenting 
behavior on child anxiety. 

Refinement of the model on the differential role of mothers and fathers  
in the development of child anxiety
In the General introduction, a model was presented that described the main themes 
of this dissertation. Based on the results of this thesis and our recommendations for 
future research, the model can be refined (see figure 1). 

first, “parental anxiety” has been replaced by “specific forms of parental anxiety”, as 
this thesis showed that for mothers and fathers different dimensions of their anxiety 
were related to their parenting behavior. Rather than focusing on general levels of 
parental anxiety, we advise to investigate the associations between specific types 
of parental anxiety and parental influences on child anxiety.

Second, this issue of specificity also applies to child anxiety. Just as different 
dimensions of parental anxiety are differentially related to their parenting, 
parenting practices may also show different associations with specific subtypes 
of anxiety in the child. for example, harsh discipline seems to be specifically 
associated with generalized anxiety disorder and not with other anxiety disorders  
(Shanahan, Copeland, Costello, & angold, 2008). for this reason, “child anxiety” has 
been replaced by “specific forms of child anxiety”. 
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Third, “age of the child” has been added to the model. as already mentioned, it 
may be that the differential role of mothers’ and fathers’ social referencing signals 
in the development of child anxiety is larger in younger children than in older 
children, as they have been influenced by external circumstances to a lesser extent, 
and as a result their presumed innate knowledge about whether the mother or 
father is specialized in certain situations may not yet be overruled by parents’ actual 
behavior. On the contrary, fathers’ and mothers’ parenting behavior may have larger 
effects over time, when children have been repeatedly exposed to this behavior.  
In addition, different behaviors of fathers and mothers may be important at various 
stages in children’s development (Bögels & Phares, 2008). for example, parental 
autonomy granting may become increasingly important during adolescence, 
when children strive for more independent decision-making. Thus, age of the child 
should also be taken into account when examining the different roles of mothers 
and fathers in the development of child anxiety.

fourth, the interaction between parenting behavior and social referencing has 
been added to the model. as mentioned before, we have separately assessed 

Figure 1. Refined model on the differential role of mothers and fathers in the development  
of child anxiety
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the associations between parenting and child anxiety on the one hand, and social 
referencing and child anxiety on the other hand. however, these parental factors 
may have interactive and accumulative effects on the development, maintenance, 
and amelioration of anxiety problems in children, and these factors should therefore 
be assessed jointly.

fifth, “time” has been added as a factor that may influence the associations between 
parental factors and child anxiety. Some findings of this dissertation may be 
explained by the fact that the children spend on average less time with their father 
than with their mother. for example, the association between parental expressed 
anxiety and infant anxiety and avoidance of the visual cliff (Chapter 4) may have 
been caused by the fact that because fathers spend less time with their children, 
they know the child less and therefore are more insecure in interacting with their 
children. In addition, results from our meta-analysis (Chapter 6) showed that studies 
that used both concurrent and prospective associations yielded the largest effect 
sizes for the association between parenting and child anxiety, suggesting that 
parenting behavior does exert its effects over time. Thus, time should be taken into 
account when studying the associations between parenting practices and anxiety 
in children.

Lastly, the interaction between mothers and fathers should be taken into account 
when studying the associations between maternal and paternal parenting and child 
anxiety, as mothers and fathers raise their children together. The effects of paternal 
parenting may be dependent on how the mother interacts with her children and 
vice versa (Bögels & Phares, 2008). In addition, rather than focusing on dyadic 
interactions between a parent and a child, children also spend time with both 
of their parents present (triadic interactions). It is therefore important to conduct 
studies in which the role of parenting practices in triadic interactions is examined. 
These studies may provide an answer to the following questions: (1) how do 
conflictual (i.e., one parent non-anxious, the other anxious; one parent challenging, 
the other overprotective) parenting practices affect child anxiety?; (2) Can a non-
anxious parent compensate for an anxious parent?; or (3) are anxiety signals or 
parenting behaviors displayed by the father or by the mother more influential? 

Clinical implications
Taking into account both the fundamental nature of our research and the fact that 
more research is warranted to establish the direction of effects between maternal 
and paternal behavior and child anxiety, we may still speculate about possible 
clinical implications of our findings. Our findings that fathers’, but not mothers’, 
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anxious signals were related to more expressed anxiety/avoidance of infants, and 
that fathers’, but not mothers’, challenging parenting behavior was related to less 
infant anxiety hints to an important role of fathers in the prevention and treatment of 
child anxiety. fathers may buffer the anxiety of their children if they do not display 
anxious social referencing signals in situations that are not dangerous, and in 
addition if they do challenge their children to push their limits. Our findings suggest 
that it might be worthwhile to include fathers in the prevention and treatment 
of child anxiety, which is important, given the fact that fathers are still included 
to a lesser extent than mothers in the psychological treatment of their children 
(Duhig, Phares, & Birkeland, 2002; Lazar, Sagi, & fraser, 1991). first, clinicians may 
explain parent couples that fathers and mothers play a different role in the anxiety 
development of their children. Second, in prevention programs and interventions 
for child anxiety, clinicians may teach fathers to be more playful and challenging to 
their anxious child and to stimulate their child to take risks (Bögels & Phares, 2008). 
Third, because of their challenging role, fathers might be more able than mothers 
to guide their anxious child through exposures in cognitive behavioral therapy 
(Bögels & Phares, 2008). 

Conclusions
This dissertation has provided important insights in the relative impact of fathers’ 
versus mothers’ parenting behavior and social referencing signals on children’s 
anxiety. a unique aspect of this dissertation was the evolutionary viewpoint that was 
used to explain and understand differences in maternal and paternal parenting and 
their different role in the development of child anxiety. Different types of studies 
and measures were used in different age groups to test the model of Bögels and 
Perotti (2011). 

In conclusion, coming back to the title of this dissertation: “Do fathers matter?”, 
the answer to this question is: “Yes, they do.” Even though fathers are from an 
evolutionary viewpoint less important for the survival of their children (Sear 
& Mace, 2008), and fathers spend on average less time with their children than 
mothers (2010), results of this thesis clearly showed that fathers are as important 
social referencing figures as mothers, and that fathers’ parenting behavior is as 
important as mothers’ parenting behavior in childhood anxiety. There are even 
some indications that fathers’ anxious social referencing signals are more strongly 
related to children’s anxiety than mothers’ anxious signals and that fathers’ 
challenging parenting behavior plays a larger role in children’s anxiety than 
maternal challenging parenting. 



Summary
Do fathers matter? 
The relative influence of fathers  
versus mothers on the development  
of infant and child anxiety
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The main aim of this thesis was to examine the different role of fathers and mothers 
in the development of anxiety in children, viewed from an evolutionary perspective. 
In this dissertation, the focus was on two parental factors that have been associated 
with anxiety in children: social referencing and parenting behavior. Different types 
of studies (literature review, experimental design, quasi-experimental design, 
cross-sectional design, and meta-analysis) and measures (questionnaires, scripts, 
observations) were used to assess the associations between child anxiety and 
maternal and paternal social referencing and parenting behavior in different age 
groups: infants between 10-15 months (Chapter 4 and 5), children aged 0-5 years 
(Chapter 6), and children aged 8-13 years (Chapter 3). In addition, we conducted 
a validation study of a newly developed questionnaire for the DSM-5 to measure 
symptoms of child anxiety in a dimensional way (Chapter 7).

In Chapter 2, a literature review was presented on evolutionary based differences 
in paternal and maternal parenting behavior in Western societies and this was 
applied to the intergenerational transmission of anxiety. The review discussed how 
the different specializations that men and women developed during the course of 
human evolution evolved (i.e., social competition and risk taking for men, and care, 
nurturing, and intimate bonding for women), and argued how these specializations 
are still reflected in their parenting behavior. To summarize, fathers encourage 
taking chances and social competition in their children more than mothers, and 
mothers are more protective and stimulate caring for others and intimate bonding 
more than fathers. It was also shown that both maternal and paternal parenting 
behavior play a role in the development of child anxiety, with sometimes effects 
only found for mothers, and not for fathers, or the other way around.

The different role of maternal and paternal social referencing signals in child 
anxiety was examined in Chapter 3 and 4. In Chapter 3, two experimental 
studies were described in which the relative influence of paternal and maternal 
social referencing signals on child anxiety was assessed. Children aged  
8-13 years were presented with scripts (stories) of novel and ambiguous situations  
(non-social situations in Experiment 1 and social situations in Experiment 2) 
in which either the mother or the father reacted anxiously or confidently.  
Children had to indicate how anxious they would feel in these imagined situations. 
Results of this study showed that both maternal and paternal social referencing 
signals were important for children’s anxious responses to ambiguous situations, 
and that the social reference process did not depend on the maternal and 
paternal evolutionary based expertise with the situations. In Chapter 4, the visual 
cliff paradigm, in which infants between 10-15 months were encouraged by their 
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mother or father to cross an apparent drop-off covered with plexiglass, was used 
to examine whether social referencing processes between fathers and their infants 
differed from those between mothers and their infants. The main finding of this 
study was that more paternal, but not maternal, expressed anxiety was associated 
with more infant expressed anxiety and avoidance towards the visual cliff.  
This suggests that either fathers play a more important role in the transmission of 
anxiety in exploring ambiguous situations, or that infants’ behavior elicits more 
anxiety in their fathers than in their mothers in ambiguous situations. 

The differential associations between maternal and paternal parenting behavior and 
child anxiety were investigated in Chapter 5 and 6. In Chapter 5, a cross-sectional 
questionnaire study, it was investigated (1) how symptoms of specific anxiety 
disorders (agoraphobia, generalized anxiety disorder, panic disorder, separation 
anxiety disorder, social anxiety disorder, and specific phobia) were related to maternal 
and paternal self-rated parenting behavior towards 10-to-15-month-old infants; and  
(2) whether maternal and paternal parenting behaviors were differentially 
associated with infant anxiety. Regarding the first question, it was found that for 
mothers only symptoms of generalized anxiety disorder were associated with less 
challenging parenting behavior and more overinvolvement, while for fathers only 
symptoms of social anxiety disorder were related to less challenging parenting 
and more overinvolvement. Pertaining to the second question, results of this 
study showed that paternal, but not maternal, challenging parenting behavior was 
associated with less infant anxiety, and paternal, but not maternal, overinvolvement 
with more infant anxiety. In Chapter 6, a meta-analysis on the differential effects of 
maternal and paternal parenting behavior on anxiety in children aged 0-5 years was 
presented. Separate meta-analyses were conducted for mothers and fathers. five 
types of parenting behavior that have been linked to child anxiety were assessed: 
overcontrol, overprotection, overinvolvement, autonomy granting, and challenging 
parenting behavior. associations between parenting and child anxiety in this age 
group were generally small. Concerning differential associations between maternal 
and paternal parenting behavior and child anxiety, results of this study indicated 
that paternal challenging parenting behavior was associated with less anxiety in 
children, whereas maternal challenging parenting behavior was not related to child 
anxiety. associations between overcontrolling, overprotective, and overinvolved 
parenting and child anxiety did not differ for mothers and fathers. No studies were 
found that assessed autonomy granting in fathers. In sum, these meta-analyses 
showed that parenting behavior of fathers is as important as parenting behavior of 
mothers in young children’s anxiety.
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Lastly, Chapter 7 described a validation study of a newly developed questionnaire 
for the DSM-5 to measure children’s anxiety symptoms, the Dimensional anxiety 
Scales, in a community sample of children aged 8-13 years and their parents.  
These dimensional scales assess six anxiety disorders: agoraphobia, generalized 
anxiety disorder, panic disorder, separation anxiety disorder, social anxiety disorder, 
and specific phobia. The scales for each disorder are consistent in content and 
structure and assess core features of fear and anxiety that are shared across the 
anxiety disorders, within the specific context of each disorder. Results of this study 
showed that the Dimensional anxiety Scales are a valid and reliable tool for the 
assessment of anxiety in a community sample, and that these scales can be used to 
screen for child anxiety disorders.

In conclusion (Chapter 8), results of this thesis clearly showed that fathers are as 
important social referencing figures as mothers, and that fathers’ parenting behavior 
is as important as mothers’ parenting behavior in childhood anxiety. This dissertation 
even provided some evidence for the hypothesis that fathers’ anxious social 
referencing signals are more strongly related to children’s anxiety than mothers’ 
anxious signals (Chapter 4) and that fathers’ challenging parenting behavior plays 
a larger role in children’s anxiety than mothers’ challenging parenting behavior 
(Chapter 6). These findings may have important implications for the prevention and 
treatment of child anxiety. fathers may act as a buffer against the anxiety of their 
children if they refrain from signaling anxiety to the child in situations that are not 
dangerous, and in addition if they do stimulate and challenge their children to push 
their limit.
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Zijn vaders belangrijk? 
De relatieve invloed van vaders versus 
moeders op de ontwikkeling van angst  
bij baby’s en kinderen

Samenvatting
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het belangrijkste doel van dit proefschrift was het onderzoeken van de verschillende 
rol van vaders en moeders in de ontwikkeling van angst bij kinderen, bekeken 
vanuit evolutionair perspectief. In dit proefschrift lag de focus op twee ouderlijke 
factoren die in verband zijn gebracht met angst bij kinderen: social referencing 
en opvoedingsgedrag. Verschillende soorten designs (literatuuronderzoek, 
experimenteel design, quasi-experimenteel design, cross-sectioneel design en 
meta-analyse) en meetinstrumenten (vragenlijsten, scripts, observaties) werden 
gebruikt om de verbanden tussen angst bij kinderen en social referencingsignalen 
en opvoedgedrag van moeders en vaders te onderzoeken in verschillende 
leeftijdsgroepen: bij baby’s tussen 10-15 maanden (hoofdstuk 4 en 5), kinderen 
van 0-5 jaar (hoofdstuk 6) en kinderen van 8-13 jaar (hoofdstuk 3). Daarnaast werd 
een validatiestudie uitgevoerd naar een nieuw ontwikkelde vragenlijst voor de 
DSM-5 om de symptomen van angst bij kinderen op een dimensionale manier te 
meten (hoofdstuk 7).

In hoofdstuk 2 werd een literatuurstudie gepresenteerd over de evolutionaire 
basis van verschillen in opvoedingsgedrag van vaders en moeders in de Westerse 
samenleving en dit werd toegepast op de intergenerationele overdracht van angst. 
In deze review werd besproken hoe de verschillende specialisaties die mannen en 
vrouwen hebben ontwikkeld in de loop van de menselijke evolutie zijn ontstaan 
(dat wil zeggen sociale competitie en het nemen van risico’s voor mannen, 
en zorgen, geruststellen en emotionele banden opbouwen voor vrouwen).  
Daarnaast werd geconcludeerd dat deze specialisaties nog steeds zijn terug te 
zien in het opvoedingsgedrag van vaders en moeders. Kort samengevat: vaders 
moedigen hun kinderen meer aan tot het nemen van risico’s en het aangaan van 
competitie dan moeders, terwijl moeders meer bescherming bieden en hun kind 
meer stimuleren voor anderen te zorgen. Er werd ook aangetoond dat zowel 
het opvoedingsgedrag van moeders als dat van vaders een rol speelt bij de 
ontwikkeling van angst bij het kind. Soms werden alleen effecten gevonden voor 
moeders en niet voor vaders, of andersom.

De verschillende rol van social referencingsignalen van moeders en vaders 
bij de angst van het kind werd onderzocht in hoofdstuk 3 en 4. In hoofdstuk 3 
werden twee experimentele studies beschreven waarin de relatieve invloed van 
social referencingsignalen van vaders en moeders op de angst bij het kind werd 
bestudeerd. Kinderen tussen de 8 en 13 jaar kregen scripts (verhaaltjes) te lezen 
over onbekende en ambigue situaties (niet-sociale situaties in Experiment 1 en 
sociale situaties in Experiment 2) waarin ofwel de moeder ofwel de vader angstig of 
vol zelfvertrouwen reageerde. Kinderen moesten aangeven hoe angstig ze zich in 
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deze ingebeelde situaties zouden voelen. De resultaten van dit onderzoek toonden 
aan dat zowel de social referencingsignalen van moeders als die van vaders 
belangrijk waren voor de angstige reacties van kinderen op ambigue situaties. 
Daarnaast bleek dat het social referencingproces niet afhing van de evolutionaire 
expertise van vaders en moeders met de situaties. In hoofdstuk 4 werd het visual 
cliffparadigma, waarin baby’s van 10-15 maanden oud door hun moeder of vader 
werden aangemoedigd over een met plexiglas bedekte afgrond te kruipen, gebruikt 
om te onderzoeken of social referencingprocessen tussen vaders en hun baby’s 
verschilden van die tussen moeders en hun baby’s. De belangrijkste conclusie van 
dit onderzoek was dat meer angstig gedrag van de vader was gerelateerd aan 
meer angst bij de baby voor en vermijding van de visual cliff. Dit verband werd niet 
gevonden voor moeders en hun kinderen. Deze bevinding suggereert ofwel dat 
vaders een belangrijker rol spelen bij de overdracht van angst bij het verkennen 
van ambigue situaties, ofwel dat het gedrag van baby’s meer angst bij hun vaders 
oproept dan bij hun moeders in ambigue situaties.

Verschillen in het verband tussen opvoedgedrag van vaders en moeder en 
de angst bij het kind werden onderzocht in hoofdstuk 5 en 6. In hoofdstuk 5, 
een cross-sectioneel vragenlijstonderzoek, werd ten eerste onderzocht hoe de 
symptomen van specifieke angststoornissen (agorafobie, gegeneraliseerde 
angststoornis, paniekstoornis, separatieangststoornis, sociale angststoornis, en 
specifieke fobie) waren gerelateerd aan het opvoedgedrag van moeders en 
vaders naar hun 10-15 maanden oude baby. Ten tweede werd onderzocht of het 
opvoedgedrag van vaders en moeders verschillend was geassocieerd met angst 
bij het kind. Wat betreft de eerste vraag bleek dat voor moeders alleen symptomen 
van de gegeneraliseerde angststoornis waren geassocieerd met minder uitdagend 
opvoedingsgedrag en meer overbetrokkenheid, terwijl voor vaders alleen 
symptomen van de sociale angststoornis waren gerelateerd aan minder uitdagend 
opvoedgedrag en meer overbetrokkenheid. Met betrekking tot de tweede vraag 
toonden de resultaten van hoofdstuk 5 aan dat uitdagend opvoedgedrag van 
vaders, maar niet van moeders, was geassocieerd met minder angst bij de baby 
en dat overbetrokkenheid van vaders, maar niet van moeders, was gerelateerd aan 
meer angst bij de baby. In hoofdstuk 6 werd een meta-analyse van de verschillende 
effecten van opvoedingsgedrag van moeders en vaders op angst bij kinderen tussen 
de 0 en 5 jaar gepresenteerd. Voor moeders en vaders werden aparte meta-analyses 
uitgevoerd. Vijf vormen opvoedingsgedrag die zijn gerelateerd aan angst bij 
kinderen werden onderzocht: overcontrole, overbescherming, overbetrokkenheid, 
bevordering van de autonomie en uitdagend opvoedingsgedrag. De verbanden 
tussen opvoedingsgedrag en angst bij het kind waren in deze leeftijdsgroep 
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over het algemeen klein. Wat betreft de verschillende associaties tussen het 
opvoedgedrag van moeders en vaders en angst bij het kind gaven de resultaten 
aan dat uitdagend opvoedingsgedrag van vaders was geassocieerd met minder 
angst van hun kinderen, terwijl uitdagend opvoedingsgedrag van moeders niet was 
gerelateerd aan angst bij hun kinderen. De associaties tussen overcontrolerend, 
overbeschermend en overbetrokken opvoedingsgedrag en angst bij het 
kind verschilden niet voor moeders en vaders. Er werden geen onderzoeken 
gevonden waarin autonomiebevorderend gedrag van vaders werd bestudeerd.  
Samengevat: uit deze meta-analyses bleek dat opvoedingsgedrag van vaders even 
belangrijk is als opvoedingsgedrag van moeders bij angst van jonge kinderen.

Ten slotte werd in hoofdstuk 7 een validatiestudie beschreven naar een nieuw 
ontwikkelde vragenlijst voor de DSM-5, de Dimensional anxiety Scales, om 
angstsymptomen van kinderen in de leeftijd van 8-13 jaar en hun ouders uit 
een steekproef uit de algemene populatie te bestuderen. Deze dimensionale 
schalen meten zes angststoornissen: agorafobie, gegeneraliseerde angststoornis, 
paniekstoornis, separatieangststoornis, sociale angststoornis en specifieke fobie. 
De schalen voor elke stoornis zijn consistent in inhoud en structuur en beoordelen 
de hoofdkenmerken van angst en vrees die de verschillende angststoornissen 
gemeen hebben, binnen de specifieke context van elke stoornis. De resultaten 
van dit onderzoek toonden aan dat de Dimensional anxiety Scales een valide 
en betrouwbaar instrument zijn voor de beoordeling van angst in de algemene 
populatie en dat deze schalen kunnen worden gebruikt voor het screenen van 
angststoornissen bij kinderen.

In hoofdstuk 8 werd geconcludeerd dat de resultaten van dit proefschrift duidelijk 
aantonen dat vaders net zulke belangrijke social referencingfiguren zijn als moeders 
en dat het opvoedgedrag van vaders net zo belangrijk is als dat van moeders bij 
angst in de kindertijd. Dit proefschrift biedt zelfs enig bewijs voor de hypothese dat 
angstige social referencingsignalen van vaders sterker samenhangen met angst 
bij kinderen dan dezelfde signalen van moeders (hoofdstuk 4) en dat uitdagend 
opvoedingsgedrag van vaders een grotere rol speelt bij de angst van kinderen 
dan uitdagend opvoedingsgedrag van moeders (hoofdstuk 6). Deze bevindingen 
kunnen belangrijke implicaties hebben voor de preventie en behandeling van angst 
bij kinderen. Vaders kunnen fungeren als een buffer tegen de angst van hun kinderen 
als ze geen angstige signalen naar hun kind zenden in situaties die niet gevaarlijk zijn 
en als ze hun kinderen stimuleren en uitdagen hun grenzen te verleggen.
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Promoveren, ik moest het zelf doen, maar niet alleen. Daarom wil ik graag een 
aantal mensen bedanken, in de hoop dat ik niemand vergeet.

allereerst heel veel dank aan alle ouders en kinderen die hebben meegedaan 
aan mijn onderzoek. Sommigen van jullie vulden vragenlijsten in, anderen heb ik 
mogen observeren in het lab. Zonder jullie zou hier nu geen proefschrift liggen. 
heel veel dank daarvoor!

Susan, mijn promotor, jij hebt mijn onderzoekshart nog harder aan het kloppen 
gekregen. Ik vind het een eer dat ik promovenda mocht zijn op het VICI-project, 
één van jouw paradepaardjes. Ik kijk met veel plezier terug op onze inspirerende 
overleggen en onze congresbezoeken waar je mij bij veel andere onderzoekers 
hebt geïntroduceerd. Ik heb erg veel gehad aan je begeleiding; je stimuleerde 
me zelfstandig te zijn, maar was er ook als ik je hulp nodig had. Bovendien liet 
je me altijd weten dat je vertrouwen in mij had. Ik ben erg blij dat je me de kans 
hebt gegeven nog drie jaar onder je toeziend oog onderzoek te doen bij jouw 
onderzoeksgroep.

Mirjana, mijn co-promotor. Je was mijn dagelijks begeleidster en ik kon ook 
letterlijk elke dag bij je terecht. Jouw expertise met gedragsobservaties is enorm 
en ik ben blij dat je me zo goed hebt leren coderen. Dank ook voor jouw oog 
voor detail; je pikte de kleinste fouten uit mijn artikelen. We delen onze liefde 
voor taal en ik moet nog steeds lachen om de mailtjes met vreselijke, door 
anderen gemaakte taalfouten die we elkaar stuurden. Vygotsky’s zone van naaste 
ontwikkeling komt in me op als ik aan jou denk. Je nam me in het begin aan 
de hand, hielp me op weg, tot ik het zelfstandig kon. het is bijzonder hoe onze 
relatie zich heeft ontwikkeld van begeleiding naar samenwerking. Ik hoop nog 
vele jaren met je te kunnen samenwerken!

Bram Orobio de Castro, Renske Keizer, Geertjan Overbeek, Maartje Raijmakers 
en Marianne Riksen-Walraven, bedankt dat jullie zitting wilden nemen in mijn 
promotiecommissie. Silvia Schneider, thank you for being a member of my 
dissertation committee and coming to amsterdam for my defense. 

Evin, geen dank je wel in het Engels, maar in het Nederlands. We zijn nagenoeg 
gelijk gestart met ons promotietraject. Ons eerste internationale congres, onze 
eerste grote tegenslag, onze eerste publicatie … het was fijn iemand naast me 
te hebben die hetzelfde proces doormaakte. Ik ben enorm blij dat we allebei als 
postdoc bij de Universiteit van amsterdam mogen blijven werken en heb heel veel 
zin in de projecten die we samen aan het opzetten zijn.
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Marijke, wat ben ik blij dat ik met jou een kamer heb mogen delen. Volgens mij 
werd er in geen enkele kamer meer gelachen dan in de onze. Maar het was niet 
altijd grappen en grollen op onze zolderkamer, we hebben ook een hoop serieuze 
gesprekken gevoerd. Over de wetenschap, het leven, de liefde … Je was er ook 
altijd om me te kalmeren als ik weer eens in de stress zat (en dat komt best vaak 
voor bij een stresskip zoals ik). Ik mis je wel nu op mijn kamer, hoor!

Daniëlle, ik ben het zonnetje in de kamer omdat door mijn beweging het licht 
aangaat, maar jij zorgt figuurlijk voor heel veel zon in mijn werkend leven. Dank voor 
al je vrolijkheid en positivisme. Ook bedankt voor al die keren dat je mijn emoties 
(als ik ze weer eens niet onder controle had) hebt gereguleerd ;) De afgelopen 
twee jaar zijn we meer geworden dan alleen collega’s en daar ben ik heel blij mee. 

Milica, ik vind het zo stoer dat je vanuit Servië naar Nederland bent gekomen 
om te gaan promoveren. Dank je wel voor al je statistische hulp en je enorme 
bijdrage aan de meta-analyse. Ook bedankt voor je luisterend oor (jij denkt in 
oplossingen en niet in problemen) en al je gezelligheid.

Wieke, wat fijn dat je co-auteur hebt willen zijn bij de review en bedankt voor je 
hulp bij de meta-analyse. Ik heb erg veel aan je input gehad. Ik vond het fijn dat je 
vaak hebt willen meedenken over mijn onderzoeken.

Cristina, ik bewonder de manier waarop jij werk en privé met elkaar combineert en 
ik neem daar graag een voorbeeld aan. Ik hoop dat we in de toekomst een keer 
kunnen samenwerken!

Eddie, wat fijn dat er eindelijk wat testosteron binnen ons onderzoeksteam is (met 
de bijbehorende mannelijke humor). Dank voor het meedenken over mijn nieuwe 
experimenten en ik kijk ernaar uit om in de toekomst samen eens een onderzoek 
op te zetten.

Ook onze onderzoeksassistenten, Nanda, Lucia en Stephanie, bedankt! Dank voor al 
jullie organisatie- en regelwerk rondom het onderzoek ‘De sociale ontwikkeling van 
kinderen’. Nanda, ik kan me jouw lach nog steeds herinneren, ook al werk je al een paar 
jaar niet meer voor ons. Lucia, eerst was je onze stagiaire, toen mijn scriptiestudente 
en tegelijkertijd ook mijn collega. Ingewikkeld! Ik wil je enorm bedanken voor je 
inzet voor het visual cliff-onderzoek. Jouw filmskills zijn echt briljant. Stephanie, mijn 
collega van het eerste uur, ik vind het fijn dat we het zo goed met elkaar kunnen 
vinden en dat ik mijn onderzoeksplezier en -frustraties met je mag delen.
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Dan mijn internationale co-auteurs. Noortje, jij hebt me enorm geholpen een van 
mijn lastigste artikelen (hoofdstuk 3 voor de nieuwsgierigen) helder op papier te 
krijgen. Bedankt dat je er met je frisse blik naar hebt willen kijken. Michelle, thank 
you so much for being a co-author on the DSM-5 paper. Thank you for sharing 
your expertise on the dimensional assessment of anxiety with me and for your 
helpful feedback.

als mijn voormalig stagebegeleidster Eva er niet was geweest, was ik misschien niet 
eens aan dit promotieproject begonnen. Eva, jij gaf me het vertrouwen dat ik alles 
in mijn mars had om te gaan promoveren. Dank je dat ik mijn sollicitatiegesprek 
met je mocht oefenen. Ik vind het bijzonder dat we contact zijn blijven houden.  
We houden onze lunches bij T in ere, goed?

al mijn oud-studenten wil ik ook bedanken. Jullie hebben me geholpen met de 
labmetingen, bezoeken aan scholen, het invoeren van vragenlijsten en het coderen 
van alle gedragsobservationele data (een helse klus!). anne, Bouke, Bregje, 
Cornalijn, Dominique, Jolijn, Judith, Lucia, Marême, Marijke, Melissa, Nanda, 
Nellina, Rosanne, Tessa en Willeke, zonder jullie hulp had ik het niet gekund.

Lieve vrienden en vriendinnen, jullie maken mijn leven leuker. anneke, 22 jaar 
vriendschap, dat is nogal wat. als ik jouw lach alleen maar hoor, dan word ik al 
vrolijk. Ik vind het bijzonder dat we na zo’n lange tijd nog zulke goede vriendinnen 
zijn. femke, samen cupcakes eten, brieven aan elkaar schrijven, de Tiger 
leegshoppen, zonnen in het amsterdamse Bos, samen dansen, onze gedeelde 
liefde voor Ryan Gosling … ik zou niet zonder kunnen. Saaniya, wat bijzonder dat 
we weer zulke goede vriendinnen zijn geworden nadat we elkaar een paar jaar uit 
het oog waren verloren. als er iemand is die altijd voor me klaarstaat, dan ben jij 
het. Lieve VU-meisjes, San en Daan, na onze studie pedagogiek zijn we het contact 
nooit kwijtgeraakt. het is mooi om te zien hoe we alle drie zo’n groei hebben 
doorgemaakt. Nathalie, jij laat me altijd de andere kant van zaken zien, een mooie 
eigenschap. Daarnaast heb ik enorm genoten van onze bezoeken aan festivals en 
concerten. Sanne en Eva, waar social media al niet goed voor zijn … ik ben blij dat 
Twitter ons met elkaar in contact heeft gebracht. Leonie en Mitchel, dank voor alle 
leuke etentjes en de hilarische, maar ook serieuze gesprekken die we tijdens het 
eten voerden. 

Vriendinnetje fleur en zusje Lisanne, wat fijn dat jullie mijn paranimfen willen zijn. 
fleur, ik koester onze vriendschap. We kunnen samen huilen, maar ook samen heel 
hard lachen. Onze Skype-gesprekken, je sms’jes, je telefoontjes, onze etentjes, onze 
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kopjes thee, ze maken mijn leven leuker. Op nog meer mooie jaren vriendschap. 
flor, ok hob jo lof. Lisanne, ik ben blij dat ik een zusje heb dat snapt wat onderzoek 
doen is. hoe handig is het als je statistisch advies aan je zusje kunt vragen of kunt 
discussiëren over onderzoeksbevindingen? Naast je advies en je luisterend oor, 
ben ik ook blij dat we het zo goed kunnen vinden en dat we samen zulke leuke 
dingen doen. Een concertje hier, een filmpje daar, dan weer winkelen of bij elkaar 
eten. Ik vind het fijn je grote kleine zus te zijn.

Lieve familie, jullie zijn een enorm warme deken om me heen. Ricardo, Brigitte, oom 
Ton en tante Lies, jullie wil ik in het bijzonder nog even noemen. Wat fijn dat jullie zo 
geïnteresseerd zijn in mijn onderzoek. Ricardo, fijn dat je hebt willen meedenken 
over de vormgeving van mijn proefschrift.

Papa en mama, wat zou ik zonder jullie moeten. Jullie hebben me altijd gesteund 
en gestimuleerd het beste uit mezelf te halen. Jullie laten me altijd weten hoe trots 
jullie op me zijn en dat is ontzettend fijn. Papa, jouw opmerking ‘Je hoeft je nooit 
te schamen voor iets wat je goed kunt,’ herhaal ik vaak in mijn hoofd. Mama, jij 
straalt me altijd in als ik iets moeilijks moet doen en echt, het werkt. Bedankt voor 
jullie betrokkenheid, jullie bemoedigende woorden en jullie zorg. Ik bof met jullie.  
Dit proefschrift draag ik aan jullie op.

als laatste de belangrijkste persoon in mijn leven. Rik, jij was mijn steun en toeverlaat 
tijdens mijn laatste promotiejaar. Je steun, je liefde en je zorg hebben me door de 
moeilijke momenten die er dit jaar zeker waren heen gesleept. En laten we vooral 
je grote dosis humor en relativeringsvermogen niet vergeten. Lieve Rik, je bent 
1000 lieve dingen die ik nooit meer wil vergeten en als je het niet erg vindt, laat ik 
je ze alle 1000 weten.
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