This is the peer reviewed version of the following article: Caes, L., Fisher, E., Clinch, J., Tobias, J. H.
and Eccleston, C. (2016), The development of worry throughout childhood: Avon Longitudinal Study
of Parents and Children data. British Journal of Health Psychology, 21: 389–406. doi:
10.1111/bjhp.12174, which has been published in final form at
http://dx.doi.org/10.1111/bjhp.12174. This article may be used for non-commercial purposes in
accordance With Wiley Terms and Conditions for self-archiving.

Author / title page

Running head: Worry development and impact through childhood

The development of worry throughout childhood:
ALSPAC data
Line Caes1,*, Emma Fisher2, Jacqui Clinch3, Jonathan H Tobias4 and
Christopher Eccleston2
1

School of Psychology, NUI Galway, University Road, Galway, Ireland
Centre for Pain Research, The University of Bath, Bath, UK
3
Bristol Royal Children’s Hospital, University of Bristol, Bristol, UK and
Royal National Hospital for Rheumatic Diseases, Bath, UK
4
Musculoskeletal Research Unit, School of Clinical Sciences, University of
Bristol, Bristol; UK
2

Word count (exc. figures/tables): 4941
Acknowledgements:
We are extremely grateful to all the families who took part in this study, the midwives for
their help in recruiting them, and the whole ALSPAC team, which includes interviewers,
computer and laboratory technicians, clerical workers, research scientists, volunteers,
managers, receptionists and nurses. This publication is the work of the authors and they
will serve as guarantors for the contents of this paper. There are no conflicts of interest
that may arise as a result of the research presented in this article. The first author Dr
Line Caes was awarded with The Southwood Adolescent Chronic Pain Visiting Award
enabling her to visit the Centre for Pain Research at the University of Bath, UK in
December 2012. This study was designed and initiated during her visit. At the time of
the visit and further study analyses, Dr Line Caes was a postdoctoral fellow funded by
the Louise & Alan Edwards Post-Doctoral Fellowship in Pediatric Pain Research. Emma
Fisher is a PhD student funded through the University of Bath by the University
Research Studentship Graduate School Award. Pain in Child Health (PiCH) funded
Emma Fisher’s visit in February 2013 to the Centre for Pediatric Pain Research at the
IWK Health Centre, Nova Scotia, Halifax, Canada, which was intended to complete all
aspects of this study.
*Requests for reprints should be addressed to Line Caes, School of Psychology, NUI
Galway,University Road, Galway, Ireland (e-mail: line.caes@nuigalway.ie).

Statement of contribution

Statement of Contribution
What is already known on this subject?
- Worrying is a normal part of childhood, making distinguishing between normal and
pathological worrying challenging.
- Worry content remains consistent between age 4 and 7, but only for boys.
- The complexity and elaboration of worrisome thoughts increase from 8 years
onwards.
What does this study add?
- Worry frequency peaks at 10 and a low ability to control those worries can be
observed at this age.
- The highest level of interference in performing daily activities due to worries is
observed at age 13.
- Child sex and pubertal status play a role in understanding how normal worry
patterns develop from age 10 onwards
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The development of worry throughout childhood: ALSPAC data
Abstract
Objectives. Anxiety is a normal part of childhood and adolescence, however, longitudinal
research investigating the development of worrisome thoughts throughout childhood is lacking.
This study investigated mothers’ perspectives on their child’s normal development of worry as
the cognitive component of anxiety and its impact on child functioning in a longitudinal
population-based cohort. Methods. The data for the current study were extracted from the Avon
Longitudinal Study of Parents and Children (ALSPAC). Mothers (N=2227) reported on their
child's worry content, frequency, control, emotional disruption, and interference when their child
was 7, 10, and 13 years old using the parent component of the Development and Well-being
Assessment (DAWBA). At age 10 and 13, pubertal status was assessed using children’s selfreport of pubic hair developmental progress. Results. Mothers reported a peak of worrisome
thoughts at 10. Emotional disruption was highest at 10, and the highest level of interference in
daily life was observed at 13, especially for girls. Advanced pubertal status and worry frequency
were positively associated for boys at 10 and girls at 13. Advanced puberty at 10 was also
associated with overall higher worry frequency and emotional disruption.

Conclusions.

Findings are discussed within a developmental framework outlining the normal development of
worrisome thoughts, associated distress, and interference throughout early adolescence.
Increased knowledge of normative worry could be informative to further our understanding of
adolescence as a vulnerable period for the development of mental health problems, such as
Generalized Anxiety Disorder.

Keywords: worry; anxiety; child development; emotional disruption; interference
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Introduction
Anxiety is described as “…the tense, unsettling anticipation of a threatening but vague event, a
feeling of uneasy suspense…” (Rachman, 2004, p. 3) and involves the interplay of various
cognitive processes (i.e. vigilance, attention, perception, reasoning, and memory; Rachman,
2004). Worry is defined as the dynamic cognitive component of anxiety (Borkovee, Shadiek, &
Hopkins, 1991; Silverman, La Greca, & Wasserstein, 1995). Worry is a normal adaptive
response to an anticipated threat. However, excessive worry can be maladaptive when it
interferes with daily functioning and evokes excessive levels of distress (Silverman et al., 1995).
Late childhood and adolescence are important periods for the development of worry (Copeland,
Angold, Shanahan, & Costello, 2014), with verbal rumination about threat ranging from mild
quotidian worry causing little disruption to severe, highly disruptive interference (Beesdo,
Knappe, & Pine, 2009). Extreme worry is a component of Generalized Anxiety Disorder (GAD),
a common mental health condition that can develop throughout childhood, with a prevalence
ranging between 0.8% (UK; Green, McGinnity, Meltzer, Ford, & Goodman, 2005) and 2.4%
(USA; Merikangas, Nakamura, & Kessler, 2009). Higher prevalence is found in girls from mid
adolescence on (Copeland et al., 2014; Green et al., 2005).
Worrying is, however, a normal part of childhood which changes throughout a child’s
development, making distinguishing between normal and pathological forms of worrying
challenging. The domain of developmental psychopathology postulates that knowledge on
normal development can contribute to a bettter understanding of psychopathological
development (Cicchetti & Rogosh, 2002). Previous research has shown that the level,
complexity, and elaboration of worrisome thoughts increase from 8 years onwards (Vasey, Crnic
& Carter, 1994), with the most common content of worry relating to school, health, and social
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contact (Muris, Meesters, Merckelbac, Sermon, & Zwakhalen, 1998; Silverman et al., 1995).
Between ages 7-9, children are most likely to worry about personal harm or harm to others and
health (Muris, Merckelbach, Gadet, & Moulaert, 2000; Vasey & Daleiden, 1994; Vasey et al.,
1994). Between 10-12, the most prevalent worries relate to behavioural competence and social
evaluations (Vasey et al., 1994). Girls have also been found to worry more than boys, especially
regarding academic performance, sport, and social competence (Muris et al., 1998; 2000;
Silverman et al., 1995).
Despite being able to show with relative accuracy the content and prevalence of childhood
worries at different ages and developmental perspectives on risk factors for developing anxiety
disorders, such as GAD (Hale, Raaijmakers, Muris, van Hoof, & Meeus, 2008; Kertz &
Woodruff-Borden, 2011), little is known about the fluctuating nature of worry frequency
throughout development. Longitudinal data exploring the epidemiology, developmental changes
and impact of normal worries throughout childhood is lacking (Kertz & Woodruff-Borden,
2011). Stevenson-Hinde and Shouldice (1995) have shown that, according to mother-report,
worries remain consistent between ages 4-7, but only for boys. Despite cross-sectional evidence
indicating higher worry frequency after age 7 (Muris et al., 2000; Muris, Merckelbach, Meesters
& van den Brand, 2002), no research tracking the development and characteristics of worries has
been undertaken during middle childhood and adolescence. Early adolescence, characterized by
pubertal development and changes, is a crucial period in the development of worries. Pubertal
status is an important contributing factor in explaining anxiety symptomatology, with higher
levels of anxiety found in girls with an advanced pubertal status (Deardorff et al., 2007; Reardon,
Leen-Feldner, & Hayward, 2009). Consequently, the potential role of puberty needs to be
considered for a comprehensive perspective on the epidemiology of worry (Reardon et al., 2009).
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Further, little is known about the severity of worrisome thoughts at different levels of
development (Muris et al., 2000). Excessive worry can have a profound impact on functioning,
indicating the need for clinical attention. Beyond the relevance to GAD, worry is also a feature
of other mental health problems (e.g. depression). Moreover, depression and anxiety disorders
show a considerable overlap and frequently co-occur (Reardon et al., 2009). Accordingly, from a
developmental psychopathological perspective, increased understanding of the epidemiology of
normal worry would be beneficial in furthering our understanding of a range of mental health
problems (Cicchetti & Rogosh, 2002). Consequently, the current study aims to investigate the
normal development, depending on child sex and pubertal status, of worrisome thoughts and
associated impact on daily functioning from late childhood through young adolescence.
The Avon Longitudinal Study of Parents and Children (ALSPAC) is a longitudinal populationbased cohort study that enrolled pregnant women in the early stages of their pregnancy between
April 1991-December 1992. Mothers completed self-report questionnaires on their child’s
development

and

health

at

regular

intervals

(Boyd

et

al.,

2013;

see

http://www.bristol.ac.uk/alspac/ for more details of all the data that are available through a fully
searchable

data

dictionary:

http://www.bris.ac.uk/alspac/researchers/data-access/data-

dictionary/). Mothers reported on their child’s level of worry and the impact on daily functioning
at age 7, 10, and 13. These time points reflect important stages of a child’s cognitive
development (Piaget, 1987), which is of importance as differences in cognitive and language
capabilities might be fundamental for the varying expression of worries throughout development
(Beesdo et al., 2009; Kertz & Woodruff-Borden, 2011). In particular, the cognition of children
before age 7 (i.e. first data point) is characterised as pre-operational (i.e. limited causal and
allocentric reasoning). Between ages 7-12 (i.e. second data point), children are classed as being
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in the ‘concrete operational’ stage with the critical elements of being able to infer cause-effect
relationships and potential negative outcomes. Formal operations develop from age 12 (i.e. third
data point), meaning that adolescents are more flexible in their thinking (Piaget, 1987). This
cognitive maturation is assumed to be related to increasing and changing manifestations of
worry, which might explain vulnerability for worrying in early adolescence (Muris, 2006).
Additionally, assessing anxiety at these developmental stages allows for assessment and
exploration of the role of pubertal status in the development of worries. Consequently, this
longitudinal cohort-study in a representative community sample presents a unique opportunity to
investigate the normal development of worry.
We rely on the mother-report of early child worry experiences, which is relatively common in
community samples because the use of self-report in younger children has raised concerns
(Schwab-Stone, Fallon, Briggs, & Crowther, 1994). In particular, self-report questionnaires
inquiring about the degree of worry are interpreted differently throughout development. While
adults respond in terms of the frequency of worrisome thoughts, young children (below age 10)
report on the degree of aversiveness associated with these thoughts (Campbell, Rapee, & Spence,
2000). Furthermore, parental perspective on child worries was considered particularly relevant as
children depend on their parents’ interpretation on the seriousness of worries to seek professional
help (Johnston, Seipp, Hommersen, Hoza, & Fine, 2005). Therefore, a consistent use of motherreport of childhood worry over the years was selected as the preferred measurement strategy for
ALSPAC.
We aimed to assess the content and frequency of worry, to what extent children and adolescents
are able to control their worries, emotional disruption due to their worries, and the severity of
interference caused by worry to daily functioning at age 7, 10 and 13. Due to the sole reliance on
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maternal reports we controlled for the primary source of bias, the mother’s own level of anxiety
(Briggs-Gowan, Carter, & Schwab-Stone, 1996). To investigate the impact of pubertal status on
worry development, we explored differences in worry frequency, emotional disruption and
interference depending on adolescents’ pubertal status for boys and girls separately.
Methods
Participants and procedure
The data for the current study were extracted from ALSPAC. The results reported here are based
on questionnaire data collected from mothers reporting on their child’s worries at age 7, 10, and
13. At 7, 8090 mothers completed the self-report measurements, at 10 this assessment was
completed by 4549 mothers, and 3903 mothers completed the questionnaire when their child was
13. All reported analyses are conducted on the sample of mothers who completed the
questionnaire at all three ages (N=2227; 1021 boys; 1206 girls)1. The majority of mothers
(62.9%) had completed school. Ethical approval was obtained from the ALSPAC Law and
Ethics committee and the Local Research Ethics Committees.
Measures
Mother’s perspective on child worries. When children were aged 7, 10, and 13, mothers
completed the parent component of the Development and Well-being Assessment (DAWBA;
Goodman, Ford, Richards, Gatward, & Meltzer, 2000). The DAWBA is a valid and reliable
epidemiological and clinical assessment tool for making DSM IV diagnoses of a number of
psychiatric disorders including GAD, which has been frequently used in clinical and community
samples (Aebi, Kuhn, Metzke, Stringaris, Goodman, & Steinhausen, 2012; American Psychiatric
Association, 1994; Ford, Goodman & Meltzer, 2003). For this study we were particularly
1

Although this might represent a selected sample, results in the sample without this limitation,
but including all available data at any given age revealed identical results.
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interested in the child general anxiety section in order to describe the children’s frequency of
worries, emotional disruption and interference. The DAWBA is most commonly used as a
clinical interview, however, due to the set-up of ALSPAC, parents in this study completed the
DAWBA using a self-report format (see Appendix A; for more information on the DAWBA see
http://www.dawba.info/a0.html).
Parents first reported how often (‘Not at all (=1)’, ‘Sometimes (=2)’ or ‘Often (=3)’) their child
worried about six predefined situations: schoolwork; disasters; the future; health; past behaviour;
and bad things happening to others. Mothers also had the opportunity to report one other
situation that their child was worrying about, resulting in a total of seven possible child worries.
A sum score was computed ranging from 6 to 21 with higher scores indicating more frequent
worries. Cronbach’s alpha of these seven items revealed a low, but acceptable due to the large
sample size (Bacon, 2004), internal consistency across all ages (α=.67 age 7, α=.55 age 10, α=.60
age 13). Second, mothers indicated their child’s ability to control worry (‘Yes’/‘No’). Children
were considered to have poor control of their worries if their mother responded ‘yes’ to this item.
Finally, mothers reported on the emotional disruption (i.e. feelings of distress) and interference
of four predefined daily activities (e.g. making and keeping friends; learning or schoolwork) due
to the various worries by means of a 4-point response scale from ‘Not at all (=0)’ to ‘A great deal
(=3)’. Summary scores were created for the four activities with a total score ranging from 0 to
16, with a good internal consistency across all ages (α=.75 age 7; α=.78 age 10; α=.82 age 13).
Higher scores indicated a higher level of interference in daily activities due to worries.
Mothers’ general level of anxiety. When their child was 7 years old, mothers completed the Trait
form of the State-Trait Anxiety Inventory (STAI-T) reporting on their own level of anxiety. The
STAI-T is reliable, valid, and the leading measure of measuring anxiety in normal adult samples,
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consisting of 20 items (e.g. ‘I am worried’, ‘I am scared’; McDowell, 2006; Spielberger,
Gorsuch, Lushene, Vagg, & Jacobs, 1993). Mothers rated how much each item/statement is true
for them, using a 4-point scale (1=‘not at all’ to 4=‘very much’). After reversing the score for
positively-worded items, the total score is calculated by summing all items and ranges from 20 to
80, with higher scores indicating higher levels of trait anxiety (McDowell, 2006). The internal
consistency in the current study was excellent (α=.94).
Pubertal status. Children’s puberty status was assessed at 10 and 13 by means of the Tanner
stages of puberty (Tanner, 1962). Child self-ratings of pubic hair development were obtained
with the aid of sex-appropriate schematic drawings of pubic hair, which corresponds well with
physical examination (Morris & Udry, 1980). Children were divided into Tanner stages
according to pubic hair development ranging from one (pre-pubertal) to five (adult level). The
five categories were reduced to three categories by combining stages I and II and stages IV and
V (Angold, Costello, & Worthman, 1998).
Analytical procedure
Descriptive analyses were used to compare worry frequency, emotional disruption and
interference at 7, 10, and 13, and ANOVA analyses were applied to explore mean levels
stratified by sex and puberty status at the ages of 10 and 13. Changes over time in the percentage
of mothers who indicated their child experiencing problems controlling their worries and
presence of each worry content were analysed using the Friedman test. Possible changes within
mothers in their perception of worry frequency, emotional disruption, and interference due to
worry were investigated by means of multilevel regression analyses (using Mixed Model
Analyses). Multilevel analyses were deemed most appropriate as our data are hierarchically
nested: repeated assessment of worry frequency, distress and interference (Level 1) is nested
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within individuals (child; Level 2). In contrast with traditional statistical methods (e.g. repeatedmeasures ANOVA), multilevel modelling allows more precise parameter estimates (Nezlek,
2001). Furthermore, the baseline model (i.e. without any predictors in the model) which allows a
two-level structure provided a better fit than the one-level structure for all dependent variables
(worry frequency: χ2(2)=140.11; distress: χ2(2)=287.67.11; interference: χ2(2)=463.32; all
p’s<.001). The following set of analyses was performed for each dependent variable. In a first
step, a baseline model, without any predictors except ‘age’ (i.e. 7, 10, 13) and a random intercept
was run to explore changes within subjects over time (Level 1). In the second step, the betweenlevel variables (level 2, i.e. child sex, pubertal status, and mother’s anxiety), were added as fixed
effects. In the third step, we defined a random slope for the variable ‘age’. In the final step, the
interaction term between child age and sex was added as a fixed effect. All continuous
independent variables were standardized to allow more coherent interpretations of the
coefficients. Full maximum likelihood estimation was applied and for each step the likelihood
ratio deviance test was used to determine whether the changes made within the step should be
retained. The likelihood ratio deviance test compares the deviance, or lack of fit between model
and data, of two models to determine the best-fitting model. Only if the fit of the model
improved compared to the model of the previous step were the changes retained (Nezlek, 2001).
Results
Descriptive data
Table 1 provides descriptive data for all variables at each age. Figure 1 illustrates the distribution
according to age for child’s frequency of worrying according to maternal report. Average levels
of worry frequency reported at age 7 was 8.39 (SD=1.84), 11.58 (SD=1.81) at 10, and 9.70
(SD=1.92) at 13. Pearson correlation analyses indicated that worry frequency across all ages
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correlated with each other (r7-10years=.30; r7-13years=.26; r10-13years=.31, all p’s<.01). Specifically,
frequency of child worry at age 7 explained 9% and 6.9% of the variance of worry frequency at
10 and 13 years respectively. The frequency of worry at age 10 explained 9.7% of the variance in
worrisome thoughts at 13. Overall mean levels of child emotional disruption due to worries
remained fairly stable over time (mean range 1.64 to 1.66), while interference due to worries
showed a slight increase over age from a mean level of 5.09 at age 7 to 5.32 at 13.
- Insert table 1 and Figure 1 about here Differences according to pubertal status and sex
The mean mother-reported levels of worry frequency, emotional disturbance, and interference
stratified by sex and puberty status at age 10 and 13 can be found in Tables 2 and 3 respectively.
No significant differences according to pubertal status at age 10 or 13 (all F<2.03) were found
for any of the variables. Only a main effect of sex was found at 13, with mothers reporting higher
frequency of worry for girls compared to boys (F(1,1631)=11.34, p<.01). However, for worry
frequency, we found an interaction between child sex and pubertal status at 10 (F(2,1631)=5.94,
p<.01) and 13 (F(2,1862) = 3.41, p<.05). Specifically, at age 10 higher levels of pubertal status
were related to higher frequency of child worry, but only for boys. At age 13, boys with a higher
pubertal status were less worried; while an advanced pubertal status for girls was associated with
higher frequency of worry.
- Insert Table 2 and 3 about here Control of worrying
Results of the Friedman test showed that the number of children experiencing difficulties
controlling their worries, as reported by mothers, differed significantly between age groups
(χ2(2)=24.81, p<.001). Specifically, at 7, 15.6% of the children experienced difficulties to control
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their worries, compared with 16.6% at age 10, and 12.9% at age 13. Moreover, at 13, a
significantly higher proportion of girls had problems controlling their worries, compared to boys
(χ2(1)=7.99, p<.01), 14.74% girls vs. 10.69% boys). No differences according to child sex were
found at 7 or 10 (7 years: χ2(1)=2.23, ns, 14.41% girls vs. 17.10% boys; 10 years: χ2(1)=3.70,
p=.05, 18.00% girls vs. 14.92% boys).
Worry content prevalence
Friedman tests performed for each worry content or situation separately indicated that, according
to mothers, there were significant differences in the content of child worry between 7, 10, and 13
years of age (

2

(2)=21.91-648.83,

all p’s<.001). For almost all situations, 10 year olds were the

largest group to report worrying about the assessed situations with two exceptions. First, mothers
were more likely to report that their child ‘sometimes’ worried about schoolwork and health at
age 13. Second, 13 year olds were the largest group to ‘often’ worry about past behaviour and
health at 13.
Frequency of worries
Mixed Model Analysis of the baseline model indicated that mother-reported frequency of child
worry significantly changed with child age (β10=.32, t(3003)=8.67, p<.001). Adding the secondlevel variables yielded a significant likelihood ratio test compared to the baseline model
(

2

(4)=58.69,

better fit (

2

p<.001). While including a random slope for the variable age did not produce a

(1)=0,

ns), adding the interaction between age and sex did (

2

(1)=9.25;

p<.01) and was

therefore chosen as the final model, excluding the random slope for age. The final model
revealed that the interaction between child sex and age was significant (β11=.23, t(3006)=3.04,
p<.01). With the exception of 7 year olds (t(2225)=-.65, ns, Mgirls=9.17, SDgirls=1.91, Mboys=9.12,
SDboys=2.03), mothers reported a higher frequency of worries for girls compared to boys (10
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years: t(2225)=-2.46, p<.05, Mgirls=11.79, SDgirls=1.76, Mboys=11.61, SDboys=1.83; 13 years:
t(2225)=-5.4, p<.001, Mgirls=10.03, SDgirls=2.03, Mboys=9.60, SDboys=1.81). Lastly, there was a
positive effect of mother’s own anxiety level (β04=.22, t(1499)=6.13, p<.001) and puberty status
at 10 (β02=.14, t(1507)=3.26, p<.01) on child worry frequency (see Table 4 for the final model
estimations).
- Insert Table 4 around here Emotional disruptions
Mixed Model Analyses of the baseline model revealed no significant main effect of child age on
emotional disruption (β12=-.001, t(2770)=-.18, ns). Similar to the model for worry frequency,
adding the second level variables revealed a better fit compared to the baseline model
(

2

(4)=63.49,

p<.001). However, the model also including the interaction between age and sex,

but excluding the random effect for age provided the best fit (

2

(1)=4.90,

p<.05). Within the final

model a significant main effect of age was found (β10=-.08, t(2784)=-2.15, p<.05). However, the
interaction between child age and sex was also significant (β11=.05, t(2777)=2.21, p<.05). An
independent t-test showed that at 13 girls were more disrupted by their anxious thoughts
compared to boys (t(2204)=-2.820, p<.01, Mgirls=1.68, SDgirls=.63, Mboys=1.60, SDboys=.63). No
differences for boys and girls were found at 7 (t(1665)=.75, ns, Mgirls=1.63, SDgirls=.62,
Mboys=1.65, SDboys=.63), or at 10 (t(2204)=-.41, ns, Mgirls=1.66, SDgirls=.64, Mboys=1.65,
SDboys=.61; see Figure 2). Mother’s level of anxiety (β04=.14, t(1464)=7.42, p<.001) and puberty
status at age 10 (β02=.05, t(1455)=3.18, p<.01) were also found to have a significant impact,
indicating higher levels of distress are associated with higher maternal anxiety and advanced
pubertal status at age 10 (Table 4).
- Insert Figure 2 about here -
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Interference with daily activities.
Analyses with the baseline model indicated a significant change in level of mother-reported
interference in child daily life due to worries across ages (β10=.12, t(2756)=4.30, p<.001). Each
step in the multilevel analyses process improved the fit of the model; consequently the model
including the second level variables, random slope of age and interaction between age and sex
was chosen as the final model (

2

(1)=16.67,

p<.001). The final model revealed a main effect of

age (β10=-.26, t(2757)=-2.66, p<.01) and child sex (β01=-.50, t(2437)=-3.62, p<.001). However,
the interaction between child age and sex (β11=.12, t(2762)=4.18, p<.001) made a significant
contribution in explaining interference of worrying on daily activities. Independent t-tests
showed that at 13 girls were more interfered in their daily activities by worry compared to boys
(t(2209)=-2.75, p<.01, Mgirls=5.43, SDgirls=2.04, Mboys=5.20, SDboys=1.88). No sex differences
were found at 7 (t(4270)=3.35, p=.06, Mgirls=5.02, SDgirls=1.57, Mboys=5.18, SDboys=1.82) or at 10
(t(4657)=1.36, p=.18, Mgirls=5.18, SDgirls=1.83, Mboys=5.17,SDboys=1.72; Figure 3). Higher levels
of anxiety in mothers (β04=.28, t(1478)=7.94, p<.001) contributed to higher interference in the
child’s daily activities due to worry, as reported by the mother (Table 4).
- Insert Figure 3 about here Discussion
We investigated the development of child worry content, frequency, level of control, emotional
disruption, and interference, as perceived by their mothers, in a large epidemiological sample of
British children recruited. Our results indicate that all investigated aspects of worry change over
time. Specifically, at age 10 mothers observe a peak of child worry including a lower reported
ability to control those worries and more emotional disruption due to worry. Supporting earlier
results (Muris et al., 1998; Silverman et al., 1995), the most prevalent worry across all ages was
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school and homework and at 13, mothers reported that children worried more often about health
and past behaviour than when they were 10. The highest level of interference in performing daily
activities due to worries was found at age 13. However, these changes over time were found to
be dependent upon the child’s sex. Girls were more worried at 10 and 13. Compared with boys,
13 year old girls were also reported to have more difficulty controlling their worry, were more
emotionally disrupted, and experienced more interference in their daily activities due to worry.
Additionally, endorsing previous evidence (Deardorff et al., 2007; Reardon et al., 2009), we
found differences in worry between the pubertal stages depending on the child’s sex. At age 10,
boys with an advanced pubertal status were observed by their mothers to worry more. At 13
however, mothers reported that girls with an advanced pubertal status worried more, compared to
children with a less advanced pubertal status. Our findings not only fit within the anxiety
literature, but also align with the larger field of developmental psychopathology and identified
patterns of childhood depression. Evidence finds that depressive symptoms and disorders
become more frequent during adolescence, especially in girls with advanced puberty status in
early adolescence (Hyde, Mezulis, & Abramson, 2008).
The results add to our understanding of how normal worry patterns develop in early adolescence.
Integrated cognitive-behavioural models explain the development of risk factors for GAD (Kertz
& Woodruff-Borden, 2011). However, no integrated model currently exists outlining normal
development, coping, and impact of childhood worries. The results of the current analyses could
contribute in formulating such a model by revealing different pathways, dependent on child sex
and pubertal status, of normal development of worrisome thoughts.
Important for clinical practice is the finding that although mothers perceive that control over
worries was greater at 13, the impact of worries on daily life was reported to peak at this age,
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especially in girls. This might indicate that parents perceive heightened frequency of worry and
difficulty controlling their worry as a normal developmental process at 10 and does not
necessarily need to raise concern (Muris et al., 2002). It is important to note that at age 10,
British children typically are preparing to transfer from primary to secondary school, which
could partially explain the high frequency of worries at 10, especially the high prevalence of
worry about schoolwork. The heightened mother-perceived interference despite the reduced
frequency of worries at 13 could be explained by the increased cognitive maturation at this age,
which might be a requisite for elevated interference (Muris, 2006) and further explain heightened
vulnerability for intrusive levels of worrying in early adolescence (Beesdo et al., 2009, Copeland
et al., 2014, Kertz & Woodruff-Borden, 2011). Although further inquiry is needed, the level of
interference in daily activities and emotional disruption due to normal worries, independent of
the level of worry frequency, might be key in early identification of intrusive worries.
In line with our developmental perspective, the findings further indicate that girls in particular
are vulnerable during early adolescence (i.e. age 13) to develop intrusive worries. The sex
differences found in our analyses endorse previous research (Copeland et al., 2014, Muris et al.
1998; Silverman et al., 1995), with the only difference being the age at which the differences
were found: Muris and colleagues (2002) found more anxious thoughts in girls compared to boys
in 7-9 year olds, while our sample reported differences from age 10 onwards. However, our sexspecific findings map well onto patterns identified for rumination, which is defined as a
repetitive and passive thinking pattern and shows considerable conceptual overlap with worrying
(Jose & Brown, 2008). Specifically, sex differences in rumination, with higher levels amongst
girls, typically start to emerge around age 12 and although rumination is a general cognitive
vulnerability for the development of depression, this vulnerability is especially pronounced for
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girls (Hyde et al., 2009; Jose & Brown, 2008). Future research is warranted to further explore the
age-dependent sex differences in worry processes. Our findings related to the role of pubertal
status support previous findings indicating that early advanced pubertal development might play
an important role in age-related sex differences (Deardorff et al., 2007). Aside from the impact
on overall frequency of worry, early pubertal development (i.e. at age 10) played an important
role in heightened levels of emotional distress caused by worry and therefore might be important
risk factor when identifying children at risk of developing heightened levels of worry that
interrupts daily functioning (Reardon et al., 2009).
Lastly, mother’s own anxiety levels were important in explaining their perception of child’s
worry frequency, emotional disruption and interference due to worries. Although mother’s
perspective on child worry might be biased by their own anxieties, these results are in
accordance with research suggesting that anxiety symptoms aggregate in families. Although
ample evidence is available for this aggregation, less is known about the transmission patterns of
anxiety and worry within families. Genetics play a role but cannot explain all transmission
thereby directing research to psychological variables (Whaley, Pinto, & Sigman, 1999). Parental
anxious behaviour has been shown to be an important contributor (Moore, Whaley, & Sigman,
2004) with anxious mothers more likely to model an anxious cognitive style (e.g. catastrophic
thinking) compared to low anxious mothers, thereby putting their children at risk of heightened
frequency of worry. However, due to the interdependence between parents and children, it is
likely that children who have increased worry could also influence the level of anxiety
experienced by their mothers. Furthermore, beyond mother’s own anxiety, other factors have the
potential to influence mother’s perception of child worries (e.g. child disclosure level, family
functioning, parenting style and mother’s depression; Bögels & Brechman-Toussaint, 2006).
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Longitudinal research using multiple informants and assessment of family environment is needed
to disentangle these bidirectional dyadic influences, which will allow investigation of observed
changes in worry patterns that reflect actual changes or changes in child disclosure or mother’s
perception of worry.
Potential limitations should be considered. First, although significant differences were found
across age and between sexes, with the exception of worry frequency, the differences found were
small and the overall frequency of worry, emotional disruption, and interference with daily
activities were low. Although this reflects a low frequency/impact of worry in a community
sample (Muris et al., 1998), future studies and replication are needed to determine the clinical
significance and generalizability of these findings. The generalizability and validity of our results
might also be restricted by the sole reliance on mothers’ report of child worry. This might be of
particular importance for our last time point (i.e. age 13), given evidence that discrepancy
between parent and child reports of internalizing symptoms tend to increase in adolescence
(Handwerk, Larzelere, Soper, & Friman, 1999), with greater discrepancies associated with
continued emotional problems later on in development (Ferdinand, van der Ende, & Verhulst,
2004). Despite discrepancies, parent report can reveal unique and relevant information and even
the discrepancy with child report itself could be informative, thereby highlighting the continuing
need for, but changing quality and function of parental report across development (Ferdinand et
al., 2004). Second, the questions included in the current study were part of a larger questionnaire
inquiring about the child’s health and therefore kept brief and general. Detailed studies
investigating childhood worry (e.g. investigation of specific activities interfered due to worries)
are needed to fully understand normal worry patterns and potential sex differences in early
adolescence. Furthermore, no data is available on child worry before 7 or after 13 years of age,
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and mother’s anxiety was only assessed at 7. Therefore, we cannot identify whether children
with higher levels of worry during this period went on later to develop a clinical disorder, and
whether mother’s anxiety later on impacted their perception of child worry. Moreover, no
cognitive measures were included to verify whether or not the participating children followed a
normal cognitive development pattern. Lastly, other risk and protective factors that could
potentially influence the development of worrying, such as the experience of traumatic events,
child attachment and effortful control, were not investigated (Beesdo et al., 2009). Although
further inquiry is necessary, based on their relevance for the development of anxiety disorders
(Muris, 2006), it is likely that these factors could impact the normal development of worrisome
thoughts and associated distress and interference. Moreover, the potential differential impact of
these factors according to child age, sex and pubertal status is unknown.
Despite these considerations the findings add to our understanding of the normal development of
worry, and impact on emotions and daily life in children between 7-13 years. Mothers perceive
heightened frequency of worry, and the least amount of control over these worries when children
are 10. However, the interference of worry in daily life increases at 13, especially in girls with an
advanced pubertal status.
Figure Legend
Figure 1: Mean scores for worrying across ages.
Figure 2: Impact of age and sex on emotional disruption due to worries.
Figure 3: Impact of age and sex on Interference in daily activities due to worrying
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Appendix A. Children’s worries questions.
1) Does your child worry a lot about:
A) Past behaviour (e.g. Did I do that wrong? Have I upset someone? Have they forgiven
me?)
No, not at all

Sometimes

Often

B) School work, homework or tests/ examinations
No, not at all

Sometimes

Often

C) Disasters (e.g. burglaries, muggings, fires, bombs)
No, not at all

Sometimes

Often

Sometimes

Often

D) His/her own health
No, not at all

E) Bad things happening to others (e.g. family, friends, pets, the world)
No, not at all

Sometimes

Often

F) The future (e.g. changing school, growing up, getting a job)
No, not at all

Sometimes

Often

G) Any other worries? (please tick and describe)............................................................
No, not at all

Sometimes

Often
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2) Does your child find it difficult to control the worry?
Yes

No

3) Overall, how upset and distressed is your study child as a result of all her various worries?
Not at all

A little

Quite a lot

A great deal

4) Have these worries interfered with her day-to-day life?
A) how well he/she gets on with you and the rest of the family
No, not at all

Only a little

Quite a lot

A great deal

Quite a lot

A great deal

Quite a lot

A great deal

B) making and keeping friends
No, not at all

Only a little

C) learning or school work
No, not at all

Only a little

D) playing, hobbies, sports or other leisure activities
No, not at all

Only a little

Quite a lot

A great deal
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Table 1: Mean levels of worry frequency, emotional disruption and interference across ages (N = 2227)
7 years

10 years

13 years

M

SD

range

M

SD

range

M

SD

range

Worry frequency

9.15

1.96

6-18

11.71

1.80

6-21

9.83

1.95

6-20

Emotional disruption

1.64

.62

1-4

1.66

.63

1-4

1.64

.63

1-4

Interference

5.09

1.68

2-16

5.17

1.78

1-16

5.32

1.97

3-16
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Table 2. Means scores and confidence intervals for level of worry, emotional disruption and interference at 10 years, stratified by puberty
status and sex (N = 2227).
Worries

Emotional disruption

PS I-II

PS III

PS IV-V

Boys

11.56
(11.43-11.69)

11.06
(10.45-11.66)

Girls

11.78
(11.66-11.90)

PS III

PS IV-V

PS I-II

PS III

PS IV-V

13.25
1.66
(11.49-15.01) (1.61-1.70)

1.51
(1.30-1.73)

1.75
(1.14-2.36)

5.16
(5.03-5.29)

4.82
(4.21-5.42)

6.25
(4.51-7.99)

11.94
(11.59-12.29)

11.74
1.65
(11.25-12.24) (1.61-1.69)

1.71
(1.59-1.83)

1.72
(1.55-1.90)

5.12
(5.01-5.24)

5.48
(5.14-5.83)

5.41
(4.92-5.90)

11.67
11.50
(11.58-11.76)
(11.15-11.85)
Note. PS = Puberty Status.

12.50
1.65
(11.58-13.41) (1.62-1.68)

1.61
(1.49-1.73)

1.74
(1.42-2.05)

5.14
(5.06-5.23)

5.15
(4.80-5.50)

5.83
(4.92-6.74)

Total

PS I-II

Interference
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Table 3. Means scores and confidence intervals for general level of anxiety, emotional disruption and interference at 13 years,
stratified by puberty status and sex (N = 2227).
Worries

Emotional disruption

Interference

PS I-II

PS III

PS IV-V

PS I-II

PS III

PS IV-V

PS I-II

PS III

PS IV-V

Boys

9.79
(9.56-10.02)

9.78
(9.52-10.04)

9.31
(9.07-9.55)

1.63
(1.55-1.71)

1.60
(1.52-1.69)

1.57
(1.49-1.65)

5.16
(4.93-5.39)

5.24
(4.98-5.49)

5.17
(4.93-5.41)

Girls

9.99
(9.68-10.29)

9.82
(9.55-10.09)

10.12
(9.96-10.28)

1.69
(1.59-1.79)

1.61
(1.53-1.70)

1.67
(1.62-1.72)

5.40
(5.10-5.69)

5.13
(4.87-5.40)

5.40
(5.25-5.56)

9.71
(9.57-9.86)

1.66
(1.60-1.72)

1.61
(1.55-1.67)

1.67
(1.57-1.67)

5.28
(5.09-5.46)

5.18
(5.00-5.37)

5.29
(5.14-5.43)

Total

9.89
9.80
(9.70-10.08) (9.61-9.99)
Note. PS = Puberty Status
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Table 4. Parameter estimates for fixed effects of the final mixed model for worry frequency, emotional distress and
interference.
Worry frequency
Coeff.

SE

T

Intercept (β00)

9.84

0.29

Age (β10)

-0.04

Child sex (β01)

Emotional distress
SE

T

SE

T

34.35*** 1.78

0.87

20.41*** 5.67

0.24

23.99***

0.12

-.33

-0.08

0.04

-2.15*

-0.26

0.10

2.66**

-0.20

0.17

-1.17

0.09

0.05

-1.73

-0.50

0.14

-3.62***

Pubertal status at 10 (β02)

0.14

0.04

3.26**

0.05

0.01

3.18**

0.07

0.04

1.55

Pubertal status at 13 (β03)

-0.04

0.03

-1.37

-0.02

0.01

-1.63

-0.01

0.03

-0.42

Mother’s anxiety (β04)

0.22

0.04

6.13***

0.09

0.01

7.42***

0.28

0.04

7.94***

Age*Child sex (β11)

0.23

0.08

3.04**

0.05

0.02

2.21*

0.24

0.06

4.09***

Coeff. = Coefficient; *p < .05; **p < .01; ***p < .001

Coeff.

Interference
Coeff.
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