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Abstract We examined the relation between cognitive

development and fear, anxiety, and behavioral inhibition

in a non-clinical sample of 226 Dutch children aged

4–9 years. To assess cognitive development, children were

tested with Piagetian conservation tasks and a Theory-of-

Mind (TOM) test. Fears were measured by means of a self-

report scale completed by the children, while anxiety

symptoms and behavioral inhibition were indexed by rat-

ing scales that were filled out by parents. Significant age

trends were observed for some anxiety phenomena. For

example, younger children displayed higher fear scores,

whereas older children exhibited higher levels of general-

ized anxiety. Most importantly, results of regression

analyses (in which we controlled for age) indicated that

cognitive development, and in particular TOM ability,

made a unique and significant contribution to various

domains of behavioral inhibition. In all cases, higher levels

of TOM were associated with lower levels of behavioral

inhibition. In general, percentages of explained variance

were rather small (i.e., \6%), indicating that the role of

cognitive development in various anxiety phenomena is

limited.

Keywords Anxiety � Fear � Behavioral inhibition �
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Introduction

Anxiety phenomena are highly prevalent during the

development of children (e.g., Craske 1997). That is, non-

clinical youths generally report a surprisingly high fre-

quency of fears (Ollendick et al. 1989), with a substantial

minority of them displaying symptoms of anxiety disorders

(Bell-Dolan et al. 1990), or exhibiting clear signs of

behavioral inhibition (e.g., Kagan et al. 1984), a tempera-

mental characteristic referring to the tendency to be shy

and to respond with fearfulness and withdrawal in new

and unfamiliar situations (Hirshfeld-Becker et al. 2004).

Although such phenomena are in essence considered

benign, developmental psychopathology theories increas-

ingly view normal fear, anxiety, and inhibited behaviors as

the starting point for anxiety pathology in youths (Craske

2003; Muris 2007). As such, the study of normative fear,

anxiety, and behavioral inhibition is certainly of relevance

to the research field of clinical psychology.

Normal fear and anxiety in youths show a clear devel-

opmental pattern. Marks (1987) has described this pattern

as the ‘‘ontogenetic parade’’, which refers to the rise and

disappearance of certain fears in a predictable sequence

during children’s development. That is, in their preschool

years, children are afraid of imaginary creatures (e.g.,

ghosts, witches), animals, and the natural environment

(e.g., the dark, thunderstorms). In middle childhood, fears

of physical danger, bodily injury, and school performance

become more prominent, whereas, during adolescence,

youths more often report fear about social affairs, death,

and illness (Bauer 1976; Muris et al. 2000). The develop-

mental course of behavioral inhibition has not been studied

yet. However, it seems plausible that specific stimuli

and situations elicit inhibited behaviors at various ages

(e.g., Kagan 1989; Rubin et al. 1997). For example, the
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confrontation with an unfamiliar peer will evoke a social

withdrawal response in behaviorally inhibited preschool

children, but in older children a more challenging situation

is needed to elicit such a reaction (e.g., the confrontation

with a group of peers or an unfamiliar adult; Kagan 1989).

In a similar vein, a climbing frame may be a challenging

stimulus for a toddler and hence elicit an inhibited

behavioral response, but in older youths such a reaction is

likely to be absent as most children have learned to deal

adequately with such play equipment (van Brakel 2007).

It is often assumed that developmental patterns in anx-

iety phenomena are mediated by children’s cognitive

development (Vasey 1993). This is hardly surprising given

the fact that fear and anxiety originate from threat and

threat has to be conceptualized. Conceptualization criti-

cally depends on cognitive abilities (Flavell et al. 2002).

Bauer (1980), for instance, assumed that there should be a

relationship between the changes in the content of chil-

dren’s fears and the cognitive shift from concrete to more

abstract representations. This author also postulated that

the development of children’s understanding of space,

time, and causality should be connected to the development

of fears of themes such as separation and death.

The empirical evidence for the link between cognitive

development and anxiety phenomena is relatively sparse.

Nevertheless, there are a few studies that made an attempt

to investigate this issue. To begin with, researchers have

compared the fears of mentally retarded children with those

of children with normal intelligence (e.g., Gullone et al.

1996; King et al. 1994; Muris et al. 2002a; Ramirez and

Kratochwill 1997). The results have generally indicated

that children with intellectual disabilities report a higher

intensity and a greater variety of fears than children with a

normal intellectual capacity. Further, the content of the

fears of children with an intellectual disability more clearly

resembled the fears of younger normal children (e.g., fears

of animals and supernatural phenomena) than those of their

normal similar-aged peers. Further, there are also a few

investigations that have directly measured children’s cog-

nitive development to study its relationship with anxiety

phenomena. In general this research has revealed that with

increasing levels of cognitive skills, children are more

capable of developing worrisome thoughts (Muris et al.

2002b) and more frequently interpret physical symptoms as

a sign of anxiety (Muris et al. 2007), while adolescents

more often display socially evaluative fears (Westenberg

et al. 2004).

Taken together, there are indications that cognitive

maturation indeed plays a role in the developmental pat-

terns as observed for anxiety phenomena. However, so far

only a few studies have examined this issue by actually

measuring children’s level of cognitive development. In

addition, studies on the developmental pattern of

behavioral inhibition have not been conducted yet. With

these issues in mind, we made a further attempt to inves-

tigate the relation between cognitive maturation and anxi-

ety phenomena in children aged 4–9 years. Two measures

were used to assess the level of cognitive development in

the children, namely a series of Piagetian conservation

tasks and a Theory-of-Mind (TOM) test. Conservation

tasks were employed to obtain a rough impression of

children’s cognitive development, but can also be criticized

because they consider development as a discontinuous,

global change in cognition (Flavell et al. 2002). Therefore,

we also included the TOM-test, which considers the cog-

nitive development as a continuous process. Finally, it is

important to note that information about the anxiety phe-

nomena was gathered via multiple informants. That is,

fears were assessed by means of a self-report scale com-

pleted by the children, while anxiety symptoms and

behavioral inhibition were indexed by rating scales that

were filled out by the parents.

Thus, in the current study we examined developmental

patterns in fear, anxiety, and behavioral inhibition in a

sample of preschool and latency-aged non-clinical chil-

dren. Further, we investigated to what extent cognitive

development was associated with these phenomena. It

was hypothesized that symptoms of separation anxiety,

‘‘infantile’’ fears such as fears of ghosts, witches, and the

dark, and non-social behavioral inhibition were most pre-

valent in younger children, whereas symptoms of gen-

eralized anxiety disorder and social behavioral inhibition

were expected to be more common in older children. In a

similar vein, we predicted that symptoms of separation

anxiety, infantile fears, and signs of non-social behavioral

inhibition would decline, whereas symptoms of generalized

anxiety and social behavioral inhibition would become

more prominent with increasing cognitive maturation.

Method

Participants

Two-hundred-and-twenty-six children (104 boys and 122

girls) aged between 4 and 9 years and their parents (211

mothers and 15 fathers) participated in this study, which

was approved by the Ethical Committee Psychology of

Erasmus University Rotterdam. Children and parents were

recruited from three primary schools in Rotterdam and

Nieuwerkerk aan den IJssel, The Netherlands. Before the

study started parents were asked to fill in an informed

consent form; approximately 25% of the invited parents did

so and agreed to participate. The average age of the chil-

dren was 6.09 years (SD = 1.54). To study developmental

patterns in fear, anxiety, and behavioral inhibition, children

J Child Fam Stud (2009) 18:702–709 703

123



were divided in three age groups: (1) 4- and 5-year-olds

(n = 92; 46 boys and 46 girls), (2) 6- and 7-year-olds (n =

80; 35 boys and 45 girls), and (3) 8- and 9-year-olds

(n = 54; 23 boys and 31 girls). The majority of the chil-

dren were Dutch, that is, more than 80% of them had a

father and mother who were born in the Netherlands. No

other information about the socioeconomic background of

the children was available.

Assessment

Parents

Preschool Anxiety Scale—Revised The Preschool Anxi-

ety Scale—Revised (PAS-R; Edwards 2007), which is a

modification of the Preschool Anxiety Scale (PAS;

Spence et al. 2001), is a parent-based questionnaire for

measuring symptoms of DSM-defined anxiety disorders in

young children. The PAS-R includes 30 items represent-

ing symptoms of social phobia, generalized anxiety,

separation anxiety, specific fears, and obsessive-compul-

sive disorder. Parents were asked to score the anxiety

symptoms of their child on a 5-point scale, ranging from

1 (not at all true) to 5 (very often true). PAS scores can

be calculated by summing the scores on relevant items,

with higher scores being indicative for higher levels of

anxiety. In the present study, we only focused on the

scales measuring separation anxiety and generalized

anxiety, as there were specific hypotheses regarding these

anxiety symptoms. Psychometric evaluations of the ori-

ginal PAS and PAS-R have shown that these question-

naires display good reliability and validity (Broeren and

Muris 2008; Edwards 2007; Spence et al. 2001).

Behavioral Inhibition Questionnaire The Behavioral

Inhibition Questionnaire (BIQ; Bishop et al. 2003) is a

30-item parent-rated questionnaire that assesses behav-

ioral inhibition in three domains (i.e., social novelty, sit-

uational novelty, and physical challenges). Social novelty

is covered by 14 items that refer to inhibited behaviors

during performance situations and interactions with peers

and adults. Situational novelty and physical challenges,

which in the present study were combined to measure

behavioral inhibition in response to non-social novelty,

are represented by 16 items that refer to separation and

other new situations. After recoding reversed items, a

total score and social and non-social novelty scores were

computed, with higher scores being indicative for higher

levels of behavioral inhibition. The psychometric prop-

erties of the BIQ are adequate. More precisely, the scale

has satisfactory reliability and validity (Bishop et al.

2003; Edwards 2007).

Children

Theory-of-Mind Test The shortened version of the The-

ory-of-Mind (TOM) test (Muris et al. 1999) is an inter-

view-based measure consisting of nine stories, drawings

and vignettes about which children have to answer 38

questions. These questions refer to various aspects of

social-cognitive ability: recognition of basic emotions,

first-order beliefs, second-order beliefs, pretense, under-

standing false belief, and understanding humor and sar-

casm. Each question is scored as either passed (1) or failed

(0). In the present study, a TOM total score was obtained

by summing all passed items, with higher scores reflecting

more developed social-cognitive abilities (i.e., theory-of-

mind). The TOM-test is a reliable and valid measure of

theory-of-mind. Muris et al. (1999) showed that the test has

sufficient to good internal consistency, test-retest stability,

and interrater-reliability. Moreover, the test discriminates

between normal children and children with a pervasive

development disorder, which are known to display clear

deficits in this cognitive domain.

Piagetian Conservation Tasks Five Piagetian conserva-

tion tasks were administered to measure children’s con-

crete operational skills: conservation of liquid quantity,

number, length, mass, and area (see for a more extensive

description: Muris et al. 2007). Children’s responses on

these five tasks were scored as failed (0) or passed (1). A

total developmental score was calculated by summing the

scores on the five tasks (range 0–5), with higher scores

reflecting higher levels of cognitive development. Muris

et al. (2002a, b) examined the interrater reliability of the

conservation tasks and found a 100% agreement between

observers. Furthermore, several authors posit that from age

7, children show a marked progression in these cognitive

skills. Piaget (1970), for example, states that children

around this age make the transition from the preoperational

stage to the stage of concrete operations, during which

most children learn to successfully solve conservation

tasks. Muris et al. (2007) indeed demonstrated such a

developmental transition in children’s conservation task

performance. These researchers also observed a significant

positive correlation between performance on conservation

tasks and scores on the TOM-test, which further supports

its validity as an index of cognitive development.

Koala Fear Questionnaire The Koala Fear Questionnaire

(KFQ; Muris et al. 2003) is an interview-based, self-report

scale for assessing fears and fearfulness in 4- to 12-year-

old children. The scale consists of 31 potentially fear-

provoking stimuli and situations that are all illustrated with

pictures. For each item children rate their level of anxiety

using a visual scale depicting Koala bears that express
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various degrees of fear (1 = No fear, 2 = Some fear,

3 = A lot of fear). A total KFQ score can be obtained by

summing the item scores (range 31–93). Factor analysis

yielded five meaningful factors, with one of them nicely

covering the more infantile fears that were of particular

interest to the present study. This factor is labeled as ‘‘fear

of the unknown’’ and contains items such as ‘‘witches’’,

‘‘ghosts’’, ‘‘the dark’’, ‘‘scary dreams’’, and ‘‘scary mov-

ies’’. Psychometric properties of the KFQ have proven to

be adequate: that is, the internal consistency and test-retest

reliability appear satisfactory, and scores on this test cor-

relate positively with concurrent measures of fear and

anxiety (Muris et al. 2003).

Procedure

Parents received an informed consent letter and a set of

questionnaires via their child’s teacher. When they agreed

to participate by signing the consent form, they also

completed the PAS-R and the BIQ. All questionnaires were

in Dutch. The PAS-R and BIQ were translated into the

Dutch language by a translation service, which employed a

back-and-forward translation procedure to ensure that

translated items correctly reflected their original content.

Subsequently, all children were individually tested in a

separate room at school. Children were administered the

TOM-test, Piagetian conservation tasks, and the KFQ in

one testing session, that lasted approximately 15–20 min.

These tests were administered in two sequences: (1) TOM-

test-KFQ-conservation tasks, and (2) conservation tasks-

KFQ-TOM-test. Children were randomly assigned to one

of the two sequences. In two of the schools, children

received a small present in return for their participation in

the study (e.g., colored pencils, crayons, a booklet). Chil-

dren in the third school were rewarded with playing

materials for the entire classroom (e.g., footballs, tennis

balls).

Results

General Findings

Before discussing the main results of the present study, a

number of general findings will be addressed. First, inde-

pendent t-tests revealed that girls displayed higher KFQ total

and ‘‘fear of the unknown’’ scores than boys (Ms being

57.45, SD = 10.94 and 9.63, SD = 2.94 versus 50.83,

SD = 12.15 and 8.39, SD = 2.94, respectively; both

t(222)’s C 3.15, p \ .01). No other gender differences were

observed for indexes of cognitive development, behavioral

inhibition, and anxiety, and therefore it was decided not to

include gender as a covariate in further analyses.

Second, reliability analyses were carried out on various

PAS-R, BIQ, and KFQ scales, and indexes of cognitive

development (i.e., conservation tasks, TOM-test). Table 1

shows the internal consistency coefficients (Cronbach’s

alphas) and item-total correlations for these measures. The

internal consistency of most scales was good (with Cron-

bach’s alphas between .75 and .95) and this was generally

also true for the item-total correlations (r’s between .12 and

.84).

Third, significant and substantial correlations were

observed between the BIQ and PAS-R scales: a correlation

of .70 (p \ .01) was found between the total scores of both

questionnaires, whereas correlations among various (sub)

scales varied between .38 (BIQ social novelty and PAS-R

separation anxiety) and .74 (BIQ non-social novelty and

PAS-R total scale).

Fourth and finally, a positive association was found

between performance on the TOM-test and the score on the

conservation tasks (r = .55, p \ .001). Age also correlated

positively with scores on the TOM-test (r = .69, p \ .001)

and the conservation tasks (r = .62, p \ .001). Additional

analyses revealed that TOM-test scores of 4- and 5-year-

old children (M = 26.13, SD = 6.71) were significantly

lower than those of 6- and 7- (M = 34.18, SD = 2.85;

p \ .001) and 8- and 9-year-old children [M = 35.48,

SD = 2.46; p \ .001; F(2,221) = 88.87, p \ .001]. On the

conservation tasks, 4- and 5-year-old children (M = 0.78,

SD = 1.45) scored significantly lower than 6- and 7-year-

old children (M = 2.97, SD = 1.98; p \ .001), who in

their turn scored significantly lower than 8- and 9-year-old

children [M = 3.80, SD = 1.52; p \ .05; F(2,221) =

65.58, p \ .001].

Table 1 Mean scores (standard deviations), Cronbach’s alphas, and

item-total correlations for instruments measuring children’s anxiety

symptoms, behavioral inhibition, fears, and cognitive development

Scale M (SD) Cronbach’s

a
Item-total

r

PAS-R total score 59.85 (16.73) .92 .21–.71

PAS-R separation anxiety 8.33 (3.19) .76 .44–.64

PAS-R generalized

anxiety

14.83 (5.38) .87 .43–.75

BIQ total score 86.09 (25.04) .95 .33–.81

BIQ social novelty 43.30 (13.45) .92 .47–.75

BIQ non-social novelty 42.88 (13.18) .93 .39–.82

KFQ total score 54.41 (11.95) .91 .12–.64

KFQ fear of the unknown 9.06 (3.00) .79 .44–.64

TOM-test 31.22 (6.37) .91 .13–.68

Conservation tasks 2.28 (2.10) .91 .63–.84

Note: N = 226; PAS-R = Preschool Anxiety Scale—Revised;

BIQ = Behavioral Inhibition Questionnaire; KFQ = Koala Fear

Questionnaire; TOM-test = Theory-of-Mind Test
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Age Differences in Anxiety Phenomena

Table 2 shows the mean scores and standard deviations for

the total scale and relevant subscales of the PAS-R, BIQ,

and KFQ for the three age groups separately. Analyses of

variance (ANOVAs) yielded a significant effect of age for

the PAS-R generalized anxiety scale [F(2,223) = 5.73,

p \ .01]. Four- and 5-year-old children (M = 13.40,

SD = 4.88) displayed lower scores on this scale than

children in the two older age groups (Ms being 15.75,

SD = 5.29 and 15.90, SD = 5.84, respectively; both

p’s \ .05). KFQ scores also differed among the age groups,

and this was true for the KFQ total scale [F(2,221) = 5.94,

p \ .01] as well as for the ‘‘fear of the unknown’’ scale

[F(2,221) = 22.86, p \ .001]. Post-hoc comparisons

revealed that 4- and 5-year-olds (M = 57.65, SD = 12.72)

exhibited significantly higher total fear scores than the 6-

and 7- (M = 52.44, SD = 11.73; p \ .05) and 8- and 9-

year-olds (M = 51.81, SD = 9.65; p \ .05). A similar

pattern was observed for the scores on the KFQ ‘‘fear of

unknown’’ subscale: again children of the youngest age

group (M = 10.53, SD = 3.08) scored significantly higher

than children of the older two age groups (Ms being 8.30,

SD = 2.75 and 7.69, SD = 2.00; both p’s \ .001).

The most frequently endorsed items of the PAS-R in the

4- and 5-year-olds were mainly related to social anxiety

and specific fears (e.g., unfamiliar people, dogs, and the

dark), whereas the most prevalent items in 6- and 7- and 8-

and 9-year-olds predominantly consisted of items from the

social anxiety and generalized anxiety scales (e.g., new

people, looking stupid, doing the right thing, and new

unusual situations). Inspection of the most frequently

endorsed BIQ items revealed that there were few system-

atic differences in the type of inhibited behaviors across

the three age groups. Performing in front of others,

approaching unfamiliar children, and being the center of

attention were most common among children of all ages.

Inspection of the most prevalent KFQ items revealed that

more infantile fears (e.g., witches, crocodiles, and lions)

ranked somewhat higher in the hierarchy of younger chil-

dren, whereas more abstract fears (e.g., war and your

parents getting divorced) listed higher in the ranking of

older children.

Relation Between Cognitive Development and Anxiety

Phenomena

To study the effects of cognitive development on anxiety

phenomena scores, correlations were computed between

TOM-test and conservation tasks, on the one hand, and

PAS-R, BIQ, and KFQ scores, on the other hand. Further, a

series of linear regression analyses was carried out to

examine unique contributions of cognitive development

indexes (besides age) to various anxiety phenomena. In

these analyses, scores on cognitive measures and age were

entered as the predictors, whereas scores on the PAS-R,

BIQ and KFQ total scales and subscales were the depen-

dent variables.

The correlational analysis revealed that only the BIQ

and the KFQ total scales were linked to the cognitive

measures. That is, small but significant negative correla-

tions were found between the BIQ total score and the

TOM-test (r = -.15, p \ .05). Further, the KFQ total

score correlated negatively with scores on the TOM-test

and the conservation tasks (r’s being -.19 and -.20,

p’s \ .01).

The results of the regression analyses revealed unique

and significant contributions of TOM to various BIQ scales

(Table 3). More precisely, TOM was a significant and

independent predictor of total BIQ, BIQ social novelty, and

BIQ non-social novelty scores. All standardized betas were

negative, indicating that higher levels of TOM were asso-

ciated with lower behavioral inhibition scores. Age

emerged as an independent and significant predictor of the

PAS-R total score, separation anxiety and generalized

anxiety. In all cases, standardized betas were positive,

Table 2 Mean scores (and standard deviations) on PAS-R, BIQ, and KFQ for the three age groups

Scale 4- and 5-year-olds (n = 92) 6- and 7-year-olds (n = 80) 8- and 9-year-olds (n = 54)

PAS-R total score 58.27 (15.56) 60.89 (16.34) 61.02 (19.12)

PAS-R separation anxiety 8.05 (3.10) 8.43 (2.98) 8.65 (3.65)

PAS-R generalized anxiety 13.40 (4.88)a 15.75 (5.29)b 15.90 (5.84)b

BIQ total score 85.73 (25.98) 87.86 (23.20) 84.09 (26.31)

BIQ social novelty 43.32 (14.32) 44.15 (12.76) 41.98 (13.05)

BIQ non-social novelty 42.41 (13.01) 43.71 (12.19) 42.88 (14.99)

KFQ total score 57.65 (12.72)a 52.44 (11.73)b 51.81 (9.65)b

KFQ fear of the unknown 10.53 (3.08)a 8.30 (2.75)b 7.69 (2.00)b

Note: N = 226; PAS-R = Preschool Anxiety Scale—Revised; BIQ = Behavioral Inhibition Questionnaire; KFQ = Koala Fear Questionnaire.

Means with different subscripts differ at p \ .01
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indicating that a higher age was associated with higher

levels of anxiety symptoms. Additionally, age was also a

significant predictor of KFQ ‘‘fear of the unknown’’: here

the negative beta signified that higher age was related to

lower levels of these infantile fears. Finally, conservation

tasks also emerged as an independent and significant pre-

dictor of PAS-R separation anxiety; the standardized beta

was negative, indicating that higher scores on the conser-

vation tasks were associated with lower levels of separation

anxiety.

Admittedly, the percentages of explained variance

accounted for by age and cognitive development were

generally low (between 2 and 6%). Only in the case of

KFQ ‘‘fear of the unknown’’, variables accounted for a

relatively large percentage of the explained variance (i.e.,

19%).

Discussion

The current study revealed significant age trends for gen-

eral fearfulness, ‘‘fear of the unknown’’, and generalized

anxiety. More specifically, younger (i.e., 4- and 5-year-old)

children displayed higher fear scores, whereas older (i.e.,

6- and 7-year-old and 8- and 9-year-old) children exhibited

higher generalized anxiety scores. These age trends were in

keeping with those reported in previous studies. For

example, Muris et al. (2000) also noted that specific fears,

and especially infantile fears, decline as children become

older, whereas symptoms of generalized anxiety (i.e.,

worry) tend to increase with age.

No evidence was obtained for the idea that types of

behavioral inhibition varied as a function of age. More

precisely, we expected that at a younger age this temper-

amental trait would be particularly elicited by non-social

events, whereas in older children social cues would become

more potent triggers of inhibited behaviors. It may well be

that the restricted age range (i.e., 4–9 years) in the present

sample may have accounted for this negative finding, and

that the expected developmental changes in behavioral

inhibition would have emerged if we had included older

children and even adolescents in our own study.

In a similar vein, the predicted decline in symptoms of

separation anxiety did not emerge. In fact, the regression

analysis yielded a quite complex pattern of results. The

positive beta with age indicated that separation anxiety

symptoms slightly increased as children were older, while

the negative beta with conservation task performance sig-

nified that these symptoms declined with increasing cog-

nitive maturation. Two remarks can be made with regard to

these on first sight rather contradictory findings. First, it

may well be that the expected decline in separation anxiety

symptoms did neither emerge because of the limited age

range of the present sample. When studying the full age

span of youth, there is quite convincing evidence indicating

that these anxiety problems clearly display a significant

decrease over time (e.g., Weems and Costa 2005;

Westenberg et al. 1999). Second, the fact that symptoms of

separation anxiety were positively related to age but at the

same time negatively associated with cognitive develop-

ment, seems to point out that this anxiety problem is

characterized by diverging symptoms (e.g., Silverman and

Dick-Niederhauser 2004) which may exhibit a differential

developmental pattern. On the one hand, separation anxiety

reflects a rather childish desire not to be separated from the

parent, which is likely to decrease in the course of devel-

opment. On the other hand, this type of anxiety is also

marked by worrisome thoughts about bad things that might

happen to parents (American Psychiatric Association

2000), which presumably increase as children become

older. Obviously, this is an issue that warrants further

research.

In general, it can be concluded that the impact of

developmental factors on various anxiety phenomena was

fairly limited. Age accounted for a substantial proportion of

the infantile fears (i.e., 18.9%), suggesting that this type of

fears are clearly a function of maturation. However, for the

other anxiety phenomena (i.e., general fearfulness, anxiety,

and behavioral inhibition), a much smaller percentage of

the variance was explained by age and cognitive develop-

ment (i.e.\6%). This finding seems to point out that there

are other factors which might play a more important role in

the origins of anxiety phenomena. A model that may be

relevant to discuss in this context is the developmental

psychopathology account of childhood phobias and anxiety

disorders as described by Muris (2007). Briefly, the model

Table 3 Effect of cognitive development and age on fear, anxiety

and behavioral inhibition

b R2

Age TOM-

test

Conservation

tasks

PAS-R total score .19* -.09 -.08 .02

PAS-R separation

anxiety

.23* .02 -.24** .04

PAS-R generalized

anxiety

.24** -.01 -.01 .05

BIQ total score .11 -.24** .03 .03

BIQ social novelty .06 -.26** .08 .04

BIQ non-social novelty .15 -.19* -.02 .02

KFQ total score -.12 -.06 -.10 .06

KFQ fear of the unknown -.25** -.13 -.13 .19

Note: PAS-R = Preschool Anxiety Scale—Revised; BIQ = Behav-

ioral Inhibition Questionnaire; KFQ = Koala Fear Questionnaire.

* p \ .05, ** p \ .01
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suggests that there is a continuum with normal fear and

anxiety on one side, and pathological manifestations such

as phobias and anxiety disorders on the other side. At each

point in time, children’s level of fear and anxiety is

determined by the current constellation of vulnerability

factors (e.g., neuroticism and negative parental rearing

behaviors) and protective factors (e.g., effortful control and

effective coping strategies). Within this model, children’s

developmental level is only conceived as a moderating

variable that may partly determine the content of fear and

anxiety at various ages, as well as the cognitive processes

underlying the anxiety phenomena (e.g., cognitive biases).

When considering the fact that our study was more focused

on measuring the intensity and frequency of various anxi-

ety phenomena, the small percentage of explained variance

by cognitive maturation might not be that surprising. It is

possible that cognitive development is more relevant when

studying the underlying cognitive processes of fear and

anxiety in children.

It should be admitted that the present study was subject

to several limitations. One shortcoming was already men-

tioned and pertains to the restricted age range of the chil-

dren included in this study. Another limitation has to do

with the cross-sectional nature of the study. Obviously, a

longitudinal investigation in which children are followed

for several years would provide a more detailed picture of

the developmental course of various anxiety phenomena

and the role of cognitive development. Further, fear and

anxiety were only measured by means of self- and parent-

rated questionnaires that quantified the frequency/intensity

of the anxiety phenomena. The measures were predomi-

nantly content-based, and hence are silent of the cognitive

processes that may underlie fear, anxiety, and behavioral

inhibition. It is likely that process-based measures have a

more clear-cut link to children’s level of cognitive

development.

In conclusion, the role of cognitive development in

developmental patterns in anxiety phenomena has been put

forward by several researchers (e.g., Muris 2007; Vasey

1993). The present study was a preliminary attempt to

further investigate this issue, and the results demonstrate

that cognitive development plays a role in infantile fears,

but for the further part only seems to explain a fairly small

proportion of the variance in childhood fear, anxiety, and

behavioral inhibition.

Acknowledgments Parents and teachers of primary schools ‘‘Ds. J.

J. Buskesschool’’ and ‘‘Tuinstad’’ in Rotterdam and ‘‘Gideonschool’’

in Nieuwerkerk aan den IJssel are kindly thanked for their partici-

pation in the present study. Lotte Timmerman is kindly acknowledged

for her assistance with the data collection.

Open Access This article is distributed under the terms of the

Creative Commons Attribution Noncommercial License which

permits any noncommercial use, distribution, and reproduction in any

medium, provided the original author(s) and source are credited.

References

American Psychiatric Association. (2000). Diagnostic and statistical
manual of mental disorders, 4th ed., text revision. Washington,

DC: American Psychiatric Association.

Bauer, D. H. (1976). An exploratory study of developmental changes

in children’s fears. Journal of Child Psychology and Psychiatry
and Allied Disciplines, 17, 69–74. doi:10.1111/j.1469-7610.

1976.tb00375.x.

Bauer, D. H. (1980). Childhood fears in developmental perspective. In

L. Hersov & I. Berg (Eds.), Out of school: Modern perspectives in
truancy and school refusal (pp. 189–208). New York: Wiley.

Bell-Dolan, D. J., Last, C. G., & Strauss, C. C. (1990). Symptoms of

anxiety disorders in normal children. Journal of the American
Academy of Child and Adolescent Psychiatry, 29, 759–765.

doi:10.1097/00004583-199009000-00014.

Bishop, G., Spence, S. H., & McDonald, C. (2003). Can parents and

teachers provide a reliable and valid report of behavioral

inhibition? Child Development, 74, 1899–1917. doi:10.1046/

j.1467-8624.2003.00645.x.

Broeren, S., & Muris, P. (2008). Psychometric evaluation of two new

parent-rating scales for measuring anxiety symptoms in young

Dutch children. Journal of Anxiety Disorders, 22, 949–958.

doi:10.1016/j.janxdis.2007.09.008.

Craske, M. G. (1997). Fear and anxiety in children and adolescents.

Bulletin of the Menninger Clinic, 61, 4–36.

Craske, M. G. (2003). Origins of phobias and anxiety disorders: Why
more women than men?. Amsterdam: Elsevier.

Edwards, S. L. (2007). Temperament and environmental risk factors
contributing to anxiety symptoms in preschool-aged children.

Sydney, Australia: Macquarie University.

Flavell, J. H., Miller, P. H., & Miller, S. (2002). Cognitive
development (4th ed.). New-Jersey: Prentice-Hall.

Gullone, E., Cummins, R. A., & King, N. J. (1996). Self-reported fears:

A comparison study of youths with and without an intellectual

disability. Journal of Intellectual Disability Research, 40, 227–

240. doi:10.1111/j.1365-2788.1996.tb00626.x.

Hirshfeld-Becker, D. R., Biederman, J., & Rosenbaum, J. F. (2004).

Behavioral inhibition. In T. L. Morris & J. S. March (Eds.),

Anxiety disorders in children and adolescents (2nd ed., pp. 27–

58). New York: Guilford Press.

Kagan, J. (1989). The concept of behavioral inhibition to the

unfamiliar. In J. S. Reznick (Ed.), Perspectives on behavioral
inhibition (pp. 1–23). Chicago: The university of Chicago press.

Kagan, J., Reznick, J. S., Clarke, C., Snidman, N., & Garcia-Coll, C.

(1984). Behavioral inhibition to the unfamiliar. Child Develop-
ment, 55, 2212–2225. doi:10.2307/1129793.

King, N. J., Josephs, A., Gullone, E., Madden, C., & Ollendick, T. H.

(1994). Assessing the fears of children with disability using the

revised fear survey schedule for children: A comparative study.

The British Journal of Medical Psychology, 67, 377–386.

Marks, I. M. (1987). The development of normal fear: A review.

Journal of Child Psychology and Psychiatry and Allied Disci-
plines, 28, 667–697. doi:10.1111/j.1469-7610.1987.tb01552.x.

Muris, P. (2007). Normal and abnormal fear and anxiety in children
and adolescents. Burlington: Elsevier Science.

Muris, P., Mayer, B., Vermeulen, L., & Hiemstra, H. (2007). Theory-

of-mind, cognitive development, and children’s interpretation of

anxiety-related physical symptoms. Behaviour Research and
Therapy, 45, 2121–2132. doi:10.1016/j.brat.2007.02.014.

708 J Child Fam Stud (2009) 18:702–709

123

http://dx.doi.org/10.1111/j.1469-7610.1976.tb00375.x
http://dx.doi.org/10.1111/j.1469-7610.1976.tb00375.x
http://dx.doi.org/10.1097/00004583-199009000-00014
http://dx.doi.org/10.1046/j.1467-8624.2003.00645.x
http://dx.doi.org/10.1046/j.1467-8624.2003.00645.x
http://dx.doi.org/10.1016/j.janxdis.2007.09.008
http://dx.doi.org/10.1111/j.1365-2788.1996.tb00626.x
http://dx.doi.org/10.2307/1129793
http://dx.doi.org/10.1111/j.1469-7610.1987.tb01552.x
http://dx.doi.org/10.1016/j.brat.2007.02.014


Muris, P., Meesters, C., Mayer, B., Bogie, N., Luijten, M., Geebelen,

E., et al. (2003). The Koala fear questionnaire: A standardized

self-report scale for assessing fears and fearfulness in pre-school

and primary school children. Behaviour Research and Therapy,
41, 597–617. doi:10.1016/S0005-7967(02)00098-0.

Muris, P., Merckelbach, H., Gadet, B., & Moulaert, V. (2000). Fears,

worries, and scary dreams in 4- to 12-year-old children: Their

content, developmental pattern, and origins. Journal of Clinical
Child Psychology, 29, 43–52. doi:10.1207/S15374424jccp2901_5.

Muris, P., Merckelbach, H., & Luijten, M. (2002a). The connection

between cognitive development and specific fears and worries in

normal children and children with below-average intellectual

abilities: A preliminary study. Behaviour Research and Therapy,
40, 37–56. doi:10.1016/S0005-7967(00)00115-7.

Muris, P., Merckelbach, H., Meesters, C., & van den Brand, K.

(2002b). Cognitive development and worry in normal children.

Cognitive Therapy and Research, 26, 775–785. doi:10.1023/

A:1021241517274.

Muris, P., Steerneman, P., Meesters, C., Merckelbach, H., Horselen-

berg, R., van den Hogen, T., et al. (1999). The TOM test: A new

instrument for assessing theory of mind in normal children and

children with pervasive developmental disorders. Journal of
Autism and Developmental Disorders, 29, 67–80. doi:10.1023/

A:1025922717020.

Ollendick, T. H., King, N. J., & Frary, R. B. (1989). Fears in children

and adolescents: Reliability and generalizability across gender,

age and nationality. Behaviour Research and Therapy, 27, 19–

26. doi:10.1016/0005-7967(89)90115-0.

Piaget, J. (1970). Piaget’s theory. In P. H. Mussen (Ed.), Carmi-
chael’s manual of child psychology (Vol. I, pp. 703–732). New

York: Wiley.

Ramirez, S. Z., & Kratochwill, T. R. (1997). Self-reported fears in

children with and without mental retardation. Mental Retarda-
tion, 35, 83–92. doi:10.1352/0047-6765(1997)035\0083:SFIC

WA[2.0.CO;2.

Rubin, K. H., Hastings, P. D., Stewart, S. L., Henderson, H. A., &

Chen, X. (1997). The consistency and concomitants of inhibi-

tion: Some of the children, all of the time. Child Development,
68, 467–483. doi:10.2307/1131672.

Silverman, W. K., & Dick-Niederhauser, A. (2004). Separation

anxiety disorder. In T. L. Morris & J. S. March (Eds.), Anxiety
disorders in children and adolescents (pp. 164–188). New York:

Guilford.

Spence, S. H., Rapee, R., McDonald, C., & Ingram, M. (2001). The

structure of anxiety symptoms among preschoolers. Behaviour
Research and Therapy, 39, 1293–1316. doi:10.1016/S0005-

7967(00)00098-X.

van Brakel, A. L. (2007). Behavioral inhibition as a risk factor for the
development of childhood anxiety disorders. Unpublished doc-

toral dissertation. Maastricht University, The Netherlands.

Vasey, M. W. (1993). Development and cognition in childhood

anxiety: The example of worry. Advances in Clinical Child
Psychology, 15, 1–39.

Weems, C. F., & Costa, N. M. (2005). Developmental differences in

the expression of childhood anxiety symptoms and fears. Journal
of the American Academy of Child and Adolescent Psychiatry,
44, 656–663. doi:10.1097/01.chi.0000162583.25829.4b.

Westenberg, P. M., Drewes, M. J., Goedhart, A. W., Siebelink, B. M.,

& Treffers, P. D. A. (2004). A developmental analysis of self-

reported fears in late childhood through mid-adolescence:

Social-evaluative fears on the rise? Journal of Child Psychology
and Psychiatry and Allied Disciplines, 45, 481–495. doi:10.

1111/j.1469-7610.2004.00239.x.

Westenberg, P. M., Siebelink, B. M., Warmenhoven, N. J. C., &

Treffers, P. D. A. (1999). Separation anxiety and overanxious

disorders: Relations to age and level of psychosocial maturity.

Journal of the American Academy of Child and Adolescent
Psychiatry, 38, 1000–1007. doi:10.1097/00004583-199908000-

00016.

J Child Fam Stud (2009) 18:702–709 709

123

http://dx.doi.org/10.1016/S0005-7967(02)00098-0
http://dx.doi.org/10.1207/S15374424jccp2901_5
http://dx.doi.org/10.1016/S0005-7967(00)00115-7
http://dx.doi.org/10.1023/A:1021241517274
http://dx.doi.org/10.1023/A:1021241517274
http://dx.doi.org/10.1023/A:1025922717020
http://dx.doi.org/10.1023/A:1025922717020
http://dx.doi.org/10.1016/0005-7967(89)90115-0
http://dx.doi.org/10.1352/0047-6765(1997)035%3c0083:SFICWA%3e2.0.CO;2
http://dx.doi.org/10.1352/0047-6765(1997)035%3c0083:SFICWA%3e2.0.CO;2
http://dx.doi.org/10.2307/1131672
http://dx.doi.org/10.1016/S0005-7967(00)00098-X
http://dx.doi.org/10.1016/S0005-7967(00)00098-X
http://dx.doi.org/10.1097/01.chi.0000162583.25829.4b
http://dx.doi.org/10.1111/j.1469-7610.2004.00239.x
http://dx.doi.org/10.1111/j.1469-7610.2004.00239.x
http://dx.doi.org/10.1097/00004583-199908000-00016
http://dx.doi.org/10.1097/00004583-199908000-00016

	The Relation Between Cognitive Development and Anxiety Phenomena in Children
	Abstract
	Introduction
	Method
	Participants
	Assessment
	Parents
	Preschool Anxiety Scale?Revised
	Behavioral Inhibition Questionnaire

	Children
	Theory-of-Mind Test
	Piagetian Conservation Tasks
	Koala Fear Questionnaire


	Procedure

	Results
	General Findings
	Age Differences in Anxiety Phenomena
	Relation Between Cognitive Development and Anxiety Phenomena

	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


