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Abstract

Despite growing recognition of childhood anxiety as a common and often debilitating clinical
concern, we have limited knowledge of the particular ways in which anxiety interferes with
daily life for young children who have not yet entered formal schooling. The present study
evaluated the psychometric properties of the Child Anxiety Life Interference Scale —
Preschool Version (CALIS-PV). The CALIS-PV is a brief (18 item) parent-report measure of
the impacts of a young child’s anxiety on their own life and that of her or his parent.
Participants were 784 parents of a child aged 3 to 7 years, who completed the CALIS-PV as a
part of the follow-up assessment battery for two anxiety prevention trials targeted at preschool
children with temperamental inhibition. Confirmatory factor analysis supported three CALIS-
PV factors reflecting anxiety-related life interference at home, outside home and on parent
life. The three factors showed good internal consistency and good convergent and divergent
validity, and successfully differentiated children with and without an anxiety diagnosis.
Findings provide initial support for the CALIS-PV as a reliable and valid measure of the daily

life impacts of childhood anxiety for preschool-aged children and their parents.
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1. Introduction?

Anxiety disorders are the most common class of mental disorder across development
(Kessler et al., 2005; Whalen, Sylvester, & Luby, 2017). These disorders tend to begin very
early in life, with a median age of onset of 6 years for affected youth (Merikangas et al.,
2010). Although epidemiological research focusing on young children is limited, emerging
evidence indicates that between 10 and 20% of preschool-aged children in the community
meet criteria for at least one anxiety disorder (Sylvester & Pine, 2016). Anxiety disorders
show concerning stability over the preschool period, with one study indicating that 34% of
children with an anxiety disorder at age 3 will continue to meet criteria for the diagnosis at
age 6 (Bufferd, Dougherty, Carlson, Rose, & Klein, 2012; Bufferd et al., 2016). In the longer
term, childhood anxiety disorders often follow a chronic or recurring course into adolescence
and adulthood (Bittner et al., 2007; Goodwin, Fergusson, & Horwood, 2004), and confer
significant risk for the development of secondary conditions such as depression and substance
abuse (Woodward & Fergusson, 2001). Childhood anxiety warrants attention not only
because of its prevalence and persistence, but also because of its considerable immediate
impact on the daily lives of affected children and their families (Langley, Bergman,
McCracken, & Piacentini, 2004).

Symptom-induced distress or impairment is a key diagnostic criterion for all anxiety
diagnoses listed within recent editions of the Diagnostic and Statistical Manual of Mental

Disorders (i.e., DSM-IV and DSM-5; American Psychiatric Association, 2000, 2013). This

! List of abbreviations: Anxiety Disorders Interview Schedule for Children for DSM-1V,
ADIS-C/P; Child Anxiety Impact Scale, CAIS; Child Anxiety Life Interference Scale,
CALLIS; Child Anxiety Life Interference Scale — Preschool Version, CALIS-PV; Child
Sheenan Disability Scale, CSDS; Children’s Moods Fears and Worries Questionnaire,
CMFWQ; Diagnostic and Statistical Manual of Mental Disorders, DSM; Cool Little Kids,
CLK; Cool Little Kids Online, CLK-Online; Online Assessment of Preschool Anxiety,
OAPA,; Revised Preschool Anxiety Scale, PAS-R; Strengths and Difficulties Questionnaire,
SDQ.
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‘impairment criterion’ is routinely highlighted as a primary means of differentiating
normative childhood fears from pathological anxiety (Beesdo, Knappe, & Pine, 2009; Rapee
& Coplan, 2010). Impairment in daily life certainly serves as a primary motivation for
families seeking treatment for child mental health concerns (Jongerden, Simon, Bodden,
Dirksen, & Bogels, 2015; Wichstrgm, Belsky, Jozefiak, Sourander, & Berg-Nielsen, 2014),
and represents a significant predictor of the longer-term trajectory of child mental disorders
(Angold, Costello, Farmer, Burns, & Erkanli, 1999; Pickles et al., 2001; Stringaris &
Goodman, 2013). Assessment of impairment is therefore integral both to the identification
and conceptualization of child anxiety cases, and to the development and evaluation of
treatments that target clients’ real-life concerns (Fabiano & Pelham, 2016; Rapee, Bdgels, van
der Sluis, Craske, & Ollendick, 2012). Research to date has however tended to focus on the
assessment and classification of symptoms of anxiety, with less attention paid to evaluating
the impacts of these symptoms on daily life functioning (Muroff & Ross, 2011; Swan &
Kendall, 2016). This is particularly evident for children younger than school age, where new
developmentally sensitive diagnostic and symptom assessments have only recently facilitated
recognition of anxiety as a potentially serious concern (Warren, 2007).

Studies focussing on school-aged children and adolescents have demonstrated
significant negative impacts of anxiety on school performance and participation (Bernstein,
Bernat, Davis, & Layne, 2008; Mazzone et al., 2007; Muris & Meesters, 2002; Mychailyszyn,
Mendez, & Kendall, 2010), peer relationships (Hoff et al., 2015; La Greca & Lopez, 1998),
and family functioning (Essau, Lewinsohn, Olaya, & Seeley, 2014; Thompson-Hollands,
Kerns, Pincus, & Comer, 2014). Anxiety may have similar negative impacts for preschool-
aged children. Incessant worry or fearfulness in the preschool environment may impair
concentration and inhibit help-seeking, resulting in delayed learning relative to non-anxious

peers (Wood, 2007). In the social sphere, anxious withdrawal may prevent initiation of social
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play, limiting opportunities to practice social skills and develop friendships (Coplan, DeBow,
Schneider, & Graham, 2009; Gazelle & Druhen-Shell, 2017). Preschool anxiety may also
impact significantly on parent wellbeing and family relationships, as parents either battle to
engage their young child in anxiety-provoking activities (e.g., sleeping in their own bed or
attending preschool), or modify family routines to protect their child from distress (Towe-
Goodman, Franz, Copeland, Angold, & Egger, 2014).

In recent years a small selection of measures have been developed to assess the multiple
potential impacts of broadband anxiety symptoms on daily life functioning for school-aged
children and adolescents; namely the Child Sheenan Disability Scale (CSDS; Whiteside,
2009), the Child Anxiety Impact Scale (CAIS; Langley et al., 2004; 2013), and the Child
Anxiety Life Interference Scale (CALIS; Lyneham et al., 2013). For example, CALIS was
developed to assess the extent to which anxiety symptoms interfere with a child’s daily life
functioning within the key domains of school, peer relationships and family life, within a
brief child- and parent-report format. The parent-report version of the CALIS includes just 16
items that assess the impacts of a child’s anxiety on their own life and that of his or her
parent. Exploratory factor analysis of the measure with a clinical sample of 622 anxious
children aged 6 to 17 years suggested three subscales capturing anxiety-related life
interference at home, outside home and on parent life (Lyneham et al., 2013). Identified
subscales were sensitive to treatment response, and showed good convergent and divergent
validity (correlating highly with measures of internalizing symptoms and less highly with a
measure of externalizing symptoms).

Given the marked shifts in role demands that occur with the entry to school, a tailored
measure of anxiety life interference is required to adequately capture the specific impacts of
anxiety during the preschool period. To address their immediate need for such a measure,

Kennedy, Rapee, and Edwards (2009) adapted the parent-report CALIS for use in their
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anxiety prevention trial targeted at children aged 3 to 5 years with temperamental inhibition.
Temperamental inhibition is a key early marker of risk for anxiety disorders, particularly
social anxiety disorder (Clauss & Blackford, 2012; Paulus, Backes, Sander, Weber, & von
Gontard, 2015), and is characterized by a pervasive tendency toward fearfulness and
withdrawal in response to novelty. By preschool age, this temperamental trait is expressed
primarily as ‘shy’ or reticent reactions to unfamiliar people and social situations (Kagan,
Reznick, & Snidman, 1988; Rimm-Kaufman & Kagan, 2005). Thus, Kennedy et al.’s (2009)
preschool version of the CALIS (CALIS-PV) assessed impacts of a child’s “anxiety or
shyness” on the parent and child’s life. The CALIS-PV showed good internal consistency and
sensitivity to treatment effects in the original trial sample (Kennedy et al., 2009) and
continues to be used as a treatment outcome measure in anxiety prevention trials for at-risk
preschoolers (Bayer et al., 2011; Fisak, 2014; Morgan, Rapee, & Bayer, 2016; Morgan et al.,
2017). However, the CALIS-PV has yet to be validated for use with preschool-aged children
and, to our knowledge, no alternative measure has been developed to assess the various daily
life impacts of anxiety during the preschool period. A validation of the CALIS-PV is
therefore urgently required to inform its use in future research.

The aim of the present study was to test the psychometric properties of the CALIS-PV
using data obtained from two anxiety prevention trials targeted at temperamentally inhibited
preschool-aged children; Cool Little Kids (CLK; Bayer et al., 2011) and Cool Little Kids
Online (CLK-Online; Morgan et al., 2017). We began by conducting confirmatory factor
analysis (CFA) to determine whether the three-factor structure of the original school-age
CALIS (Lyneham et al., 2013) provides an adequate representation of parent responses on the
CALIS-PV. The adequacy of the factor structure was further tested by examining
measurement invariance of the CFA model across key subgroups within the study sample

(i.e., girls and boys, children with and without an anxiety diagnosis, the CLK trial sample and
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the CLK-Online trial sample). Finally, we tested the psychometric properties of the obtained
CALIS-PV factors. We hypothesized that the CALIS-PV factors would demonstrate adequate
internal consistency, would differentiate between children with and without an anxiety
diagnosis, and would demonstrate adequate convergent validity by correlating with measures
of internalizing symptoms and divergent validity by demonstrating comparatively low

correlations with externalizing symptoms.

2. Methods

2.1. Participants

Participants were 784 primary caregiving parents of a temperamentally inhibited child aged 3
to 7 years (M = 5.5, SD = 0.8; 49.2% female), who were enrolled in one of two randomized
controlled trials of the Cool Little Kids program in Australia. Cool Little Kids is a parenting
program aimed at preventing the development of anxiety disorders in temperamentally
inhibited preschool-aged children (Rapee, Kennedy, Ingram, Kennedy, & Sweeney, 2005).
The present study sample included 443 parents who completed 12-month follow-up
assessments for a trial of the original group-based program (CLK; Bayer et al., 2011), and
341 parents who completed 24-week follow-up assessments for a trial of a new online
adaptation of the group program (CLK-Online; Morgan et al., 2015). Follow-up data from the
CLK and CLK-Online trials were used in the present study because this was the only time
point to include the CALIS-PV and a diagnostic assessment of anxiety.

Diagnostic and demographic characteristics of the participants obtained from the CLK
and CLK-Online trial are presented in Table 1. Almost half of children in each trial met
criteria for an anxiety disorder, with social phobia being the most common diagnosis. Both
trials included a significant minority of parents who had not attended university and who were

experiencing financial disadvantage (as indicated by ownership of a healthcare card). It
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should be noted however that the trial samples had somewhat lower rates of both
disadvantage and cultural diversity relative to the wider population from which they were
drawn. For instance, the proportion of participating parents with a tertiary qualification was
higher than population estimates for adults aged between 30 and 39 in Australia (68.0% and
65.5%, versus 44.2%; Australian Bureau of Statistics, 2016). Relative to population estimates
for families with children, participating families were also less likely to own a health care
card (15.9% and 13.2%, versus 24%), and were more likely to speak English as their main

language at home (89.6% and 95.0%, versus 70%; Victorian Government, 2016).

2.2. Measures

2.2.1. Child Anxiety Life Interference Scale — Preschool Version (CALIS-PV; Kennedy et al.,
2009)

The CALIS-PV is a parent-report measure of the impact that anxiety has on a
preschool-aged child’s life and that of her or his parent. The measure is freely available from

www.mg.edu.au/ceh-resources. It was adapted from the validated school-age CALIS

(Lyneham et al., 2013) to represent important areas of a preschool-aged child’s daily life that
may be impacted by anxiety (Kennedy et al., 2009). The initial CALIS-PV item set consisted
of 20 questions assessing impact upon family relationships, preschool participation, social life
and activities, and daily living skills. Both the parent-report CALIS and the CALIS-PV
include parent interference items to acknowledge the substantial impact of child anxiety that
parents report on their own life (Lyneham et al., 2013). Although the school-age CALIS
includes both a parent and child self-report version, only the parent-report version was
adapted for the CALIS-PV as preschool-aged children were considered too young to reliably
report on the impacts of their anxiety. Additional differences from the school-age CALIS
include a change in item wording to capture child preschool participation rather than school

activities and performance, and three additional items assessing impacts of anxiety on the
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child’s separation from parents and interactions with adults. The CALIS-PV also includes two
additional parent interference items (“your free time” and “the level of harmony in the family
home), which were removed from the school-age CALIS due to high correlations with the
other CALIS items (Lyneham et al., 2013).

The CALIS-PV begins with a single question asking parents to rate how much being
“anxious or very shy” upsets or distresses their child. Parents are then asked to rate how much
being anxious or very shy interferes with their child’s life and their own life within a range of
specific areas. Each item is rated on a five point Likert scale: (0) not at all, (1) only a little, (2)

sometimes, (3) quite a lot, (4) a great deal. Total scores are obtained by a sum of responses.

2.2.2. Anxiety Disorders Interview Schedule for Children for DSM-1V (ADIS-C/P, Silverman
& Albano,1996)

The ADIS-C/P was used in the CLK trial to assess child anxiety diagnoses based on
DSM-1V criteria. This semi-structured diagnostic interview was conducted with parents via
telephone to assess the four most prevalent anxiety diagnoses at preschool age: separation
anxiety disorder, social phobia, generalized anxiety disorder, and specific phobia (Whalen et
al., 2017). The ADIS-C/P shows good to excellent inter-rater and test-retest reliability
(Lyneham, Abbott, & Rapee, 2007; Silverman, Saavedra, & Pina, 2001; Wood, Piacentini,
Bergman, McCracken, & Barrios, 2002), and the level of agreement between telephone and
face-to-face interview administration has been found to be good to excellent for individual
anxiety diagnoses (kappa = 0.63-0.86; Lyneham & Rapee, 2005). While the instrument has
yet to be formally validated within a preschool sample, prior studies indicate that the
interview can be reliably used to diagnose anxiety disorders in children as young as 4 years

(Kennedy et al., 2009; Rapee et al., 2005).

2.2.3. Online Assessment of Preschool Anxiety (OAPA)
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In the CLK-Online trial child anxiety diagnoses were assessed using a newly developed
measure called the OAPA. The OAPA was adapted from the Youth Online Diagnostic
Assessment (McLellan, Iverach, Kangas et al., 2016) for children aged 7 to 17 to provide an
online assessment of anxiety diagnoses in children aged 6 years or below. Parents are asked
screening questions for common child anxiety disorders (separation anxiety disorder, social
phobia, generalized anxiety disorder, specific phobia), and automated rules determine whether
the rest of the questions for that section are presented. For each anxiety problem, parents rate
child anxiety symptoms and level of interference. Parents are also asked to describe their
child’s behaviors and thoughts related to each anxiety problem and write examples of anxiety-
related life interference. Responses are automatically scored for the presence or absence of a
disorder on the basis of DSM-IV criteria and then all responses undergo a clinical review by a
psychologist. This review checks whether parents” written descriptions are consistent with the
disorder being assessed and whether the level of impairment described is clinically sufficient

to warrant a diagnosis.

2.2.4. Children’s Moods Fears and Worries Questionnaire (CMFWQ); Bayer, Sanson, &
Hemphill, 2006)

The CMFWQ was administered in the CLK trial to assess broadband internalizing
(anxious/depressive) symptoms, and was used in the present study to evaluate convergent
validity of the CALIS-PV. The CMFWQ is a 34-item parent-report questionnaire designed to
be sensitive to internalizing symptoms in community samples of children aged 2 to 7 years.
Each item is rated by the parent on a five-point Likert scale ranging from “almost never” to
“almost always”. Item scores are summed to provide an overall rating of internalizing
symptom severity. The CMFWQ has a high level of stability over a two-year period (r = .56;
Bayer et al., 2006), correlates highly with the Preschool Anxiety Scale (r = .77; Broeren &

Muris, 2008), and differentiates children with and without a DSM anxiety diagnosis (Andrijic,
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Bayer, & Bretherton, 2013; Antonucci & Bayer, 2017). Internal consistency in the current

CLK sample was excellent (o = .95).

2.2.5. Revised Preschool Anxiety Scale (PAS-R; Edwards, Rapee, Kennedy, & Spence, 2010)
In the CLK-Online trial the PAS-R was administered to assess early childhood anxiety
symptoms across four subscales: Generalized Anxiety, Social Phobia, Separation Anxiety,
and Specific Phobias. The PAS-R total scale was used in the present study to evaluate
convergent validity of the CALIS-PV. The PAS-R is an update of the Preschool Anxiety
Scale (Spence, Rapee, McDonald, & Ingram, 2001), which was originally adapted from the
Spence Children’s Anxiety Scale. In its revised version, the scale includes 28 items rated by
the parent on a five-point Likert scale ranging from “not at all true” to “very often true”. Item
scores can be summed to provide an overall rating of anxiety symptom severity. The PAS-R
has a high level of stability over a one year period (rs = .60—.75), and shows good evidence
supporting construct validity (Edwards et al., 2010). Internal consistency of the total scale in

the CLK-Online sample was excellent (o = .92).

2.2.6. Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997; National Mental
Health Strategy, 2005)

The SDQ is a widely-used and well validated screening tool of psychosocial problems
in children (Hawes & Dadds, 2004; Warnick, Bracken, & Kasl, 2008). The parent-report
version for children aged 4 to 10 years was administered in both the CLK and CLK-Online
trials. The SDQ comprises five subscales of five items each that assess Emotional Problems,
Conduct Problems, Hyperactivity, Peer Problems and Prosocial Behavior. Responses are
given on a three-point Likert scale, and subscale scores are obtained by adding the relevant
responses. Three SDQ subscales were selected to test convergent and divergent validity of the

CALIS-PV in the present study: Emotional Problems (convergent), Conduct Problems and
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Hyperactivity (divergent). Consistent with prior validation studies of the SDQ in preschool-
age samples (Kremer et al., 2015; Mieloo et al., 2012), internal consistency for the combined
CLK and CLK-Online sample was modest for the Conduct Problems subscale (o = .60), and
adequate for the Emotional Problems and Hyperactivity subscales (o = .73 and .78,

respectively).

2.3. Procedure

Full details of the study procedures are reported in the CLK trial protocol (Bayer et al.,
2011) and the CLK-Online trial protocol (Morgan et al., 2015). In both trials, primary
caregiving participants were recruited on the basis of a child score above 30 (approximately
1.15 standard deviations above the age-adjusted norm) on the Approach-Inhibition Subscale
of the parent-report Short Temperament Scales for Children (Pedlow, Sanson, Prior, &
Oberklaid, 1993; Prior, Smart, Sanson, & Oberklaid, 2000). An overview of the recruitment

and assessment procedures for each trial are provided below.

2.3.1. Cool Little Kids trial

The CLK trial was aimed at community level prevention of child anxiety. A total of 545
parents were recruited to the trial through systematic screening for child inhibition across 307
preschool services in Melbourne, Australia. Participating parents were randomized to either a
control or intervention condition. Intervention parents were offered the Cool Little Kids
anxiety prevention program, which comprised six parenting group sessions delivered during
the preschool year (for further details see Bayer et al., 2011, 2017). At one year post
randomization, participating parents were invited to take part in a structured telephone
interview of child anxiety diagnoses conducted by graduate psychology students trained by
the CLK research team. Parents were also mailed a set of pen-and-paper questionnaires,

which included the CALIS-PV. The present study uses data from the 443 (81%) parents who
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completed the CALIS-PV at this one year follow-up assessment. One participant was
excluded from analyses due to a marked outlying child age (child age = 8.3 years, 6.0 SD

above the CLK sample mean).

2.3.2. Cool Little Kids Online trial
The CLK-Online trial tested the efficacy of an online adaptation of the Cool Little Kids
anxiety prevention program. A total of 433 parents of a temperamentally inhibited preschool-

aged child were recruited to the trial via the CLK-Online website (www.coollittlekids.org.au).

The trial was promoted to parents through Australia-wide online advertising, as well as flyers
distributed to selected preschool services in the state of Victoria, Australia. Participating
parents were randomly allocated to either a wait-list control or intervention condition, and
intervention parents were provided access to the Cool Little Kids Online program for six
months (for further details see Morgan et al., 2016, 2017). Follow-up assessments were
conducted via an online survey at 12 weeks and 24-weeks post-randomization. The present
study uses data from the 341 (79%) parents who completed the CALIS-PV at the final 24-
week follow-up assessment. Four participants were excluded from analyses due to missing

child age.

2.4. Data analysis

Before beginning primary analyses, the CLK and CLK-Online trial datasets were
merged in SPSS 24, and item frequencies and inter-item correlations were inspected.
Confirmatory factor analysis and measurement invariance tests were then conducted in MPlus
7.4 (Muthén & Muthén, 1998-2012) using robust weighted least square (WLSMYV) estimation
for ordinal data. By default, MPlus handles missing data (<1% for all items) using a pairwise

present approach with WLSMV estimation.

2.4.1. Confirmatory factor analysis
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The three-factor structure previously validated for the school-age CALIS was tested via
a CFA of the CALIS-PV items. Within this confirmatory factor model, each CALIS-PV item
was allocated to an At Home, Outside Home or Parent Life interference factor, based on the
primary factor loading for its corresponding item within the school-age CALIS. Three
CALIS-PV items not included in the CALIS were allocated to the factor to which they
seemed most appropriate. Goodness of fit to the data for the resulting CALIS-PV factor
model was evaluated using the Comparative Fit Index (CFl), the Tucker-Lewis Index (TLI),
and the Root Mean Square of Approximation (RMSEA) and its 90% confidence interval
(90% CI). CFl and TLI values greater than .900 and .950 indicate acceptable and good model
fit, respectively. RMSEA values can be classified as good (< .06), acceptable (.06—.08), and
mediocre (.08-.10), while models with an RMSEA > .10 should be rejected (Browne &
Cudeck, 1992; Little, 2013). Although the ¥ statistic is reported for the present study,
interpretation of model fit relied on the above incremental fit indices due to the frequent
rejection of adequate models in large samples using ¥ (West, Taylor, & Wu, 2012).

As incremental fit indices did not uniformly suggest good fit for the initial CALIS-PV
factor model, modification indices were inspected to identify sources of model misfit.
Modification indices were implemented and tested iteratively. That is, the largest
substantively meaningful modification index was first implemented, and the revised model
was compared to the preceding (nested) model (Jéreskog, 1993). Nested models were
compared using the Mplus DIFFTEST function (MDAy?), with p < .01 indicating
significantly improved fit for the revised model. To minimize the risk of over-fitting to trivial
features of the sample data, this process was continued only until adequate model fit was
achieved, and the largest remaining modification index was not considered substantively

important (Brown, 2014).

2.4.2. Measurement invariance tests
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We tested invariance of the final CALIS-PV factor model across genders (girl vs. boy),
age groups (3—4 years vs. 5-7 years), diagnostic groups (presence vs. absence of at least one
anxiety disorder) and the two trial samples (CLK vs. CLK-Online). We began by estimating
separate single-group CFA models for each subgroup, to confirm adequate factor loadings
and model fit to the data. We then compared fit indices for increasingly restrictive multi-
group CFA models to establish invariance of the overall factor structure (configural
invariance), factor loadings (metric invariance) and item thresholds (scalar invariance) across
groups (Cheung, 2008; Meredith & Teresi, 2006). Comparisons of model fit for nested
invariance models were based on changes to the incremental fit indices, in addition to
MDAy?. For each nested model comparison, a reduction of .010 or less in the CFl and TLI,
and an increase of .015 or less in the RMSEA, was taken to indicate that the null hypothesis

of measurement invariance should not be rejected (Chen, 2007; Cheung & Rensvold, 2002).

2.4.3. Internal consistency and validity tests

Internal consistency of the CALIS-PV factors was assessed using McDonald’s (1999)
omega (o) coefficient, with values above .70 considered satisfactory. The omega coefficient
provides a model-based estimate of internal consistency that takes into account the magnitude
of item factor loadings as well as any residual covariance between item pairs (Bentler, 2009).
This approach has been shown to outperform alternative estimates such as Cronbach’s alpha
(Revelle & Zinbarg, 2009; Zinbarg, Revelle, Yovel, & Li, 2005).

Additional psychometric properties of the CALIS-PV factors were examined in SPSS.
To establish discriminant validity of the factors, independent samples t tests were conducted
to compare factor scores for children with and without an anxiety diagnosis. Convergent and
divergent validity of the CALIS-PV factors was examined using Pearson correlations between
the CALIS-PV factors and closely associated constructs (i.e., child internalizing symptoms

assessed via the PAS-R, CMFWQ and SDQ Emotional Problems subscale) and less
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associated constructs (i.e., externalizing symptoms assessed via the SDQ Hyperactivity and

Conduct Problems subscales).

3. Results

3.1. Preliminary analyses

Parent responses spanned the full five-point Likert scale for each CALIS-PV item, with
5.3% (impact on the parent’s relationship with extended family) to 52.1% (impact on the
child’s interactions with unfamiliar adults) endorsing “quite a bit” to “a great deal” on
individual items. Few parents (1%) reported no impacts of their child’s anxiety on their own
or their child’s daily life. All inter-item correlations were significant (rs = .16-.73, p <.001).
While no correlations fell above conventional thresholds for item redundancy (Tabachnick &
Fidell, 2014), correlations between parent interference items consistently exceeded .50,
suggesting that some items could be removed with minimal loss of information. In particular,
two parent interference items (“your free time” and “the level of harmony in the family
home”) correlated > .70 with a number of other items. These two items were therefore
removed prior to factor analysis, both for measure parsimony and for consistency with the

school-age CALIS (see Section 2.2.1.).

3.2. Confirmatory factor analysis

Model fit statistics for all tested CFA models are represented under Models 1a to 2b in
Table 2. Incremental fit indices for the hypothesized three-factor model were mixed; the CFI
and TLI were satisfactory (CFI =.949; TLI = .941), while the confidence interval of the
RMSEA suggested inadequate model fit to the data (RMSEA =.099 [90% CI = .094-.105]).
The two largest modification indices suggested correlated residuals for two item pairs (i.e.,

“getting along with parents” and “getting along with siblings”; “interacting with familiar
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adults” and “interacting with unfamiliar adults™). This indicates that the relationship between
each item pair was not well accounted for by their shared factor. Given clear overlap for each
item pair in terms of both wording and life domain assessed, each correlated residual was
deemed to be substantively justified and was iteratively added to the factor model. The
incorporated correlated residuals were significant and large (parent and sibling relationship
item pair r = .66; interacting with adults item pair r = .40), and resulted in a significant
improvement in model fit to the data (MDAy? p < .001). The next two largest modification
indices suggested cross-loadings for the Parent Life item “going out with child” on both the
child At Home and Outside Home factor. Such cross-loadings were not considered
substantively important, and so were not implemented in the final model.

Incremental fit indices for the three-factor model incorporating two correlated residuals
(Model 1c) indicated adequate fit to the data (CFI =.971; TLI =.966; RMSEA = .076 [90%
Cl =.071-.082]). As represented in Table 3, all standardized factor loadings were high (A =
57-.89; M = .78). Inter-factor correlations were large (rs =.75-.90, p < .001), suggesting
little differentiation between the three factors. In light of these high factor correlations, two
alternative and more parsimonious CFA models were tested to determine whether responses
on the CALIS-PV would be best represented by a single “anxiety life interference” score.
First, a one-factor model was tested in which all CALIS-PV items loaded onto a single
anxiety life interference factor (Model 2a). This model showed inadequate fit to the data
according to the RMSEA (RMSEA =.119 [90% CI = .114-.124]), and so was not
investigated further. A second-order factor model was then tested in which the at home,
outside home and parent life CALIS-PV factors loaded equally onto an overarching anxiety
life interference factor (Model 2b). Incremental fit statistics for this second-order model met
minimum standards for adequate model fit (CFI = .966; TLI = .960; RMSEA =.082 [90% CI

=.077-.087]). However, the single-order three-factor model (Model 1c) provided
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significantly improved fit (MDAy? p < .001) relative to this second-order model. The single-

order three-factor model was therefore retained as the optimal CALIS-PV factor model.

3.3. Measurement invariance tests

Tests of measurement invariance for the final three-factor CALIS-PV model (Model 1c)
were conducted for four sample groupings comprising two subgroups each: gender (girl vs.
boy), age group (3—4 years vs. 5-7 years), diagnostic status (presence vs. absence of at least
one anxiety disorder), and trial sample (CLK vs. CLK-Online). Model fit statistics for these
measurement invariance tests are provided under Models 3a to 6¢ in Table 2. Initial single-
group CFAs confirmed adequate model fit to the data for each of the eight subgroups
(CFI/TLI > .900; RMSEA < .100). Multiple-group configural, metric and scalar invariance
models also provided adequate fit to the data for each of the four groupings. In addition,
metric and scalar invariance was demonstrated for genders, age groups and trial samples
without any significant decrement of model fit (MDAy? p > .01; ACFI/TLI <.010; ARMSEA
<.015). For diagnostic groups, a significant 2 difference (MDAy? p < .01) was observed
between the configural and metric model. However, differences between the incremental fit
indices for these two models were negligible (ACFI = -.001; ATLI =.002; ARMSEA =-.001),
indicating that the null hypothesis of measurement invariance should not be rejected (see
Section 2.4.2; Chen, 2007; Chung et al., 2016). Thus, measurement invariance was supported

for all four tested subgroups of the study sample.

3.4. Internal consistency and validity tests

Due to the high correlations between the CALIS-PV factors, internal consistency and
validity tests were conducted for the total scale as well as individual factors. Internal
consistency was adequate for each of the CALIS-PV factors (At Home o = .77; Outside

Home o = .87; Parent Life ® =.94) and the total scale (Total ® = .88).
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Discriminant validity of the three CALIS-PV factors and total scale was tested via
independent samples t tests comparing scores for children with and without an anxiety
diagnosis. Differences were significant for each factor and the total scale for variances that
were not assumed to be equal: At Home t(644) = -12.33, p <.001; Outside Home t(695) = -
13.99, p <.001, Parent Life t(638) = -12.08, p < .001, total scale t(666) = -14.88, p <.001. As
the distributions for the At Home and Parent Life factor were slightly skewed (At Home skew
= 1.09; Parent Life skew = 1.05), tests for these two factors were repeated using the
nonparametric Mann-Whitney test. Results were again significant for each factor at p < .001.
For all three CALIS-PV factors and the total scale, scores were significantly higher for
children with an anxiety diagnosis as compared to those without a diagnosis, with large effect
sizes (Cohen’s d) for the comparisons (see Table 4).

Convergent and divergent validity of the CALIS-PV factor scores and total scale score
was examined via Pearson’s correlations with measures of child internalizing and
externalizing symptoms (see Table 5). All correlations were positive and significant (p <
.001). As expected, correlations for measures of internalizing symptoms (i.e., PAS-R,
CMFWQ and SDQ Emotional Problems; rs = .55-.72) were consistently stronger than those

for externalizing symptoms (i.e., SDQ Hyperactivity and Conduct Problems; rs = .28-.41).

4. Discussion

The goal of this study was to test the psychometric properties of the CALIS-PV in a
sample of temperamentally inhibited preschool-aged children. Confirmatory factor analysis of
the CALIS-PV items replicated the three-factor structure of the original CALIS for school-
aged children and adolescents, with factors representing impacts of child anxiety in the home
environment, outside the home environment, and on parent life. The three-factor CALIS-PV
model provided adequate fit to the study data and showed invariance across key subgroups of

the sample (i.e., girls and boys; children at the start and the end of the preschool
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developmental period, children with and without an anxiety diagnosis; the CLK trial sample
and the CLK-Online trial sample). The three CALIS-PV factors demonstrated good internal
consistency, and significant group differences were observed on all factors for children with
and without an anxiety diagnosis. Convergent validity of the CALIS-PV factors was
supported by moderate to strong correlations with conceptually related measures of
internalizing symptoms. Correlations with less conceptually related measures of externalizing
symptoms (i.e., hyperactivity and conduct problems) were consistently lower than those
observed for internalizing symptoms, supporting divergent validity of the CALIS-PV.
Previous early intervention studies have shown the CALIS-PV to be sensitive to treatment
response (Kennedy et al., 2009; Morgan et al., 2017). Collectively these findings provide
support for the CALIS-PV as a reliable and valid measure of anxiety life interference for
preschool-aged children.

As noted by Lyneham et al. (2013), the distinction between impairments occurring at
home and outside home in both the CALIS and CALIS-PV differs from most other measures
of impairment, which tend to distinguish family, educational and social domains of
functioning (e.g., the CAIS and CSDS). Discrepancies between a child’s functioning inside
and outside the home context are common in clinical practice. A socially anxious child may
for example present as competent and outgoing in their home environment, but appear
distressed and withdrawn in less familiar preschool and social contexts (Lyneham et al.,
2013). Another child with separation fears may insist on sleeping with parents and express
extreme distress at parental separations, causing significant disruption in the home context.
The same child may however engage well once settled in preschool and social activities. The
CALIS-PV factors are able to capture these potential differences between a child’s

functioning in and outside their familiar home environment.
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Factor analyses of the CALIS-PV clearly supported separate analysis of life interference
occurring at home, outside home and in the parent’s life. It should be noted however that
observed factor correlations were markedly higher than those reported for the school-age
CALLIS. Separations between education, social and family life may be less pronounced during
the preschool period, when parents hold considerable control over all areas of their child’s
life, and both preschool and extracurricular activities are largely focused on social
development and enjoyment. The level of association between CALIS-PV factors in the
present study certainly suggests little differentiation between the at home, outside home and
parent life impacts of anxiety for preschool-aged children, at least according to parent report.
This supports cautious use of the CALIS-PV total scale score in research contexts where the
sole objective of assessment is to provide a parsimonious indicator of the severity of anxiety
life interference.

The results of the present study must be interpreted with certain limitations in mind.
First, the sample comprised parents of temperamentally inhibited children recruited for
participation in an intervention trial. Temperamental inhibition is a key early marker of risk
for anxiety problems, and is commonly used as a selection criterion for targeted anxiety
prevention programs. Inhibited children therefore represent a critical group with which to
validate the CALIS-PV. Further, prior research has highlighted considerable diversity in
clinical outcomes among inhibited children (Degnan & Fox, 2007), and this diversity was a
key strength of present study. As would be expected in a temperamentally inhibited sample,
social phobia was the most common child diagnosis. However, generalized anxiety disorder,
separation anxiety disorder and specific phobia were also common, and approximately half of
children did not meet criteria for an anxiety diagnosis. The obtained three-factor structure of
the CALIS-PV fit the data equally well for children with and without an anxiety diagnosis,

suggesting that the measure functions well across a range of anxiety symptom presentations.
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The current results nevertheless require replication in other samples to ensure validity of the
CALIS-PV with anxious children who do not show temperamental inhibition.

A second limitation was that the present study sample over-represented educated dual-
parent families from an English-speaking background. Cross-cultural research suggests that
the daily life impacts of child anxiety differ across different cultures. For instance, studies
suggest fewer negative impacts of inhibited temperament and behaviors among children in
China, as compared to children raised in Western individualistic cultures (such as North
America and perhaps Australia) (Chen, Chen, Li, & Wang, 2009; Chen, DeSouza, Chen, &
Wang, 2006). Daily life impacts of child anxiety may also differ for less advantaged and
single parent families. Such families may for example have less time and resources to
accommodate their child’s anxiety (e.g., through allowing their child to stay home from
preschool or accompanying their child throughout anxiety-provoking activities), leading to a
different pattern of child and parent life impacts. Replication of the present study results with
a focus on families of low socioeconomic status and from collectivist cultures would therefore
be valuable.

A third limitation was that our assessment of the validity of the CALIS-PV was
confined to parent-report measures included in the CLK and the CLK-Online trials from
which our sample was drawn. Parents are an appropriate source of information about
preschool anxiety as they are able to report on behavior over time and across multiple
situations, and existing research indicates that they provide reliable assessments of child
functioning (see Winters, Collett, & Myers, 2005). Nevertheless, use of the same parent
informant across assessments in the present study limits interpretation of the observed
associations between the CALIS-PV factors and symptom measures. Research using multiple
informants on both child symptoms and their functional impacts is required to further

establish validity of the CALIS-PV. Such research should ideally examine associations
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between the CALIS-PV and alternative developmentally sensitive measures of impairment
(for instance, life interference ratings for diagnoses assessed within the clinician-administered
Preschool Age Psychiatric Assessment; Egger & Angold, 2004).

Despite the above limitations, the present results support the CALIS-PV as a measure of
the daily life impacts of preschool anxiety on both the child and their parent. To our
knowledge, this is the first validation of a brief parent-report anxiety life interference measure
designed specifically for use with preschool-aged children. The CALIS-PV fills an important
gap in the current pool of developmentally sensitive anxiety assessments tools, and may be
administered alongside symptom measures to provide a more comprehensive representation
of a young child’s anxiety. The measure may be useful in clinical practice to assist in
determining overall case severity and prioritizing treatment goals with meaningful impacts for
the child and their family. Given its brief parent-report format, the CALIS-PV may be used in
both clinical and research contexts to efficiently monitor treatment progress and evaluate the
effectiveness of anxiety interventions. It is hoped that the CALIS-PV will facilitate a greater
focus on impairment from anxiety among preschool-aged children, and support further
investigation of the complex relationship between anxiety symptoms and their impacts on

daily life functioning.
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Table 1
Diagnostic and demographic characteristics of the study samples
CLK CLK-Online
Sample Sample
(N =443) (N =341)
Child characteristics
Age in years, M (SD) 5.7 (0.4) 5.3(1.0)
Female? 48.8% 53.4%
Anxiety diagnoses
Any anxiety disorder 48.9% 47.5%
Generalized anxiety disorder 14.2% 12.9%
Separation anxiety disorder 18.8% 22.0%
Social Phobia 31.0% 32.4%
Specific Phobia 22.9% 21.1%
Parent characteristics
Age in years?, M (SD) 37.9 (4.3) 36.1 (5.1)
Is child’s birth mother 94.4% 95.3%
Has a tertiary degree? 68.0% 66.5%
Family characteristics
Both birth parents at home? 92.1% 88.3%
English spoken at home? 89.6% 95.0%
Financial disadvantage (healthcare card)? 15.9% 13.2%

& Assessed at baseline. All other presented diagnostic and demographic information was

assessed at follow-up.
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Table 2
Model fit statistics for all tested CFA and measurement invariance models of the Child Anxiety Life Interference Scale — Preschool Version

39

RMSEA
Model e df CFlI TLI RMSEA 90% ClI MDAy? (df) ACFI ATLI ARMSEA
1 Hypothesized 3-factor CFA model
la 3-factor 1,156.404** 132 .949 941 .099 .094-.105
1b 3-factor with 1 CR 862.700** 131 .964 .958 .084 .079-.090 116.903** (1) .015 .017 -.015
1c 3-factor with 2 CRs 719.568** 130 971 .966 .076 .071-.082 98.027** (1) .007 .008 -.008
2 Alternative tested CFA models
2a 1-factor with 2 CRs 1,614.091** 133 .927 916 119 114-.124
2b Second-order 3-factor with 2 CRs? 829.032** 132 .966 .960 .082 .077-.087 55.719** (2) -.005 -.006 .006
3 Final retained CFA model (Model 1c),
Gender invariance
3a Girl (n=398) 505.089** 130 .962 .956 .085 .077-.093
3b Boy (n = 386) 336.993** 130 981 977 .064 .056-.073
3¢ 1. Configural invariance 852.179** 260 971 .966 .076 .071-.082
2. Metric invariance 868.382** 275 971 .968 .074 .069-.080 22.654 (15) .000 .002 -.002
3. Scalar invariance 844.920** 326 975 977 .064 .058-.069 52.942 (51) -.004 .009 -.010
4 Final retained CFA model (Model 1c),
Age group invariance
4a 3-4 years (n = 143) 262.466** 130 .962 .955 .084 .070-.099
4b 5-7 years (n = 641) 570.949** 130 973 .969 .073 .067-.079
4c 1. Configural invariance 796.780** 260 972 .967 .073 .067-.078
2. Metric invariance 798.759** 275 973 .970 .070 .064-.075 14.339 (15) .001 .003 -.003
3. Scalar invariance 777.787** 326 977 978 .059 .054-.065 49.060 (51) .004 .008 -011
5 Final retained CFA model (Model 1c),
Diagnostic group invariance
5a No anxiety diagnosis (n = 390) 404.149** 130 .962 .955 .074 .065-.082
5b Anxiety diagnosis (n = 364) 425.093** 130 .960 .953 .079 .071-.087
5¢ 1. Configural invariance 829.613** 260 961 .954 .076 .070-.082
2. Metric invariance 852.424** 275 .960 .956 .075 .069-.080 31.678* (15) -.001 .002 -.001
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RMSEA
Model e df CFlI TLI RMSEA 90% ClI MDAy? (df) ACFI ATLI ARMSEA
3. Scalar invariance 837.462** 326 .965 .967 .065 .059-.070 69.000 (51) .005 .011 -.010
6 Final retained CFA model (Model 1c),
Trial sample invariance
6a CLK (n=443) 431.455** 130 970 .965 .072 .065-.080
6b CLK-Online (n = 341) 379.137%* 130 972 .967 .075 .066-.084
6c 1. Configural invariance 812.206** 260 970 .965 .074 .068-.079
2. Metric invariance 826.086** 275 .970 967 071 .066-.077 22.382 (15) .000 .002 -.003
3. Scalar invariance 812.617** 326 974 976 .062 .056-.067 62.338 (51) .004 .009 -.009

Note. Boldface indicates the final retained model. CFA = confirmatory factor analysis; CR = correlated residual; x> = Chi square test of model fit and its associated degrees
of freedom (df); CFl = Comparative Fit Index; TLI = Tucker-Lewis Index; RMSEA = root mean square error of approximation and its 90% confidence interval (Cl);
MDAy2 = Chi square difference test calculated with the Mplus DIFFTEST function for the robust weighted least square estimator (WLSMV); A = change relative to the

preceding model. N = 754-784.

aModel comparison statistics (i.e, MDAy?, ACFI, ATLI, ARMSEA) represent change relative to the final retained model (Model 1c). All other model comparison statistics

represent change relative to the preceding model in the table.

*p <.01; **p < .001.
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Table 3

Standardized factor loadings and factor correlations for the 3-factor model of the Child
Anxiety Life Interference Scale — Preschool Version

Factor (Item) Factor loadings

1 2 3

Factor 1: At Home

Child separating from parents (11) .76
Child distress (1) 75
Child daily activities (10) 13
Child parent relationship (2) .70
Child sibling relationship (3) .64
Factor 2: Outside Home
Child preschool activities (7) .89
Child enjoyable activities (9) .86
Child outside school activities (8) .85
Child interacting with preschool peers (4) .80
Child interacting with familiar adults (5) .65
Child interacting with unfamiliar adults (6) .57

Factor 3: Parent Life

Parent relationship with friends (14) 87
Parent going out with child (18) .87
Parent stress level (19) .84
Parent relationship with partner (12) .83
Parent going out without child (17) .82
Parent relationship with extended family (13) 81
Parent career (15) .79

Factor correlations

Factor 1: At Home -
Factor 2: Outside Home .75 -
Factor 3: Parent Life .90 .86 -

Note: All factor loadings and correlations significant at p < .001.
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Table 4

Descriptive statistics and effect sizes for the factor scores on the Child Anxiety Life
Interference Scale — Preschool Version for children with and without an anxiety diagnosis

Factor Score No Diagnosis Diagnosis Effect size
Range M (SD) M (SD) d (95% CI)
n =390 n =363-4
At Home 0-20 3.2(2.8) 6.4 (4.0) 0.9 (0.7-1.2)
Outside Home 0-24 7.4 (4.1) 12.1(5.1) 1.0 (0.7-1.4)
Parent Life 0-28 4.1 (4.5) 9.0 (6.5) 0.9 (0.5-1.3)

Total Score 0-72 14.7 (9.9) 27.5(13.4) 1.1 (0.3-1.9)
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Table 5

Correlations between the factor scores on the Child Anxiety Life Interference Scale —
Preschool Version and measures of child internalizing and externalizing symptoms

PAS-R? CMFWQb SDQ-Emo SDQ-Hyp SDQ-Con
n =341 n =441-2 n=781-2 n=782-3 n=781-2

At Home .66* .62* .64* 37* A1*
Outside Home .69* 61* .58* 29* .28*
Parent Life .59* .56* 55* .38* 37*
Total Score A2* .68* .66* .39* .39*

Note: PAS-R, Preschool Anxiety Scale Revised; CMFWQ, Children’s Moods Fears and
Worries Questionnaire; SDQ-Emo, Strengths and Difficulties Questionnaire Emotional
Problems subscale; SDQ-Hyp, Strengths and Difficulties Questionnaire Hyperactivity
subscale; SDQ-Con, Strengths and Difficulties Questionnaire Conduct Problems subscale.

& Measure administered to the CLK-Online sample only.
b Measure administered to the CLK sample only
*p<.001.



