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Abstract

Anxiety disorders constitute the most common mental health disturbance experienced by youth.
Sleep-related problems (SRPs) are highly prevalent among anxious youth and encompass a variety
of problems including nighttime fears, insomnia, and refusal to sleep alone. Given that chronic
sleep disturbance is associated with a range of behavioral and physical problems in youth and
predicts future psychopathology, it is important to elucidate the nature of SRPs in anxious youth.
The present study investigated the relationship between sleep problems and anxiety sensitivity in a
sample of 101 anxious youth, ages 6-17. Heightened anxiety sensitivity significantly predicted
prolonged sleep onset latency across the sample, even after accounting for severity of anxiety,
depression, and age. Results support previous research indicating that SRPs are common among
anxious youth and suggest that anxiety sensitivity may play a particularly important role in sleep
onset latency.
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1. Introduction

Anxiety disorders constitute the most common class of mental health disturbance in
childhood, affecting roughly 12 to 20% of youth (Achenbach, Howell, McConaughy, &
Stranger, 1995; Gurley, Cohen, Pine, & Brook, 1996; Merikangas et al., 2010). Anxiety
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disorders are associated with pronounced functional impairments and reduced quality of life
across the lifespan (e.g., Comer et al., 2011; Langley et al., 2004), and importantly are
linked with sleep-related problems (SRPs) in youth populations (Alfano, Ginsburg, &
Kingery, 2007). Researchers have proposed a reciprocal relationship between sleep
difficulties and anxiety, whereby disturbed sleep increases a child’s vulnerability to
developing anxiety, while anxiety, in turn, interferes with sleep (Dahl, 1996). Research
suggests that the majority of anxious youth and their parents report significant sleep
difficulties (Alfano, Pina, Zerr, & Villalta, 2010). For example, in one study, 88% of anxious
children were reported to experience at least one SRP, and 55% experienced three or more
(Alfano et al., 2007).

Quality sleep in childhood is critical for optimizing cognitive development, academic
performance, and physical and emotional health. Inadequate sleep is associated with a range
of difficulties in children, including daytime sleepiness, inattention, impulsivity, disruptive
behavior, impaired cognitive functioning and academic performance, and social difficulties
(Aronen, Paavonen, Fjéllberg, Soininen, & Térrdnen, 2000; Dahl, 1996; Fallone, Owens, &
Deane, 2002; Fredriksen, Rhodes, Reddy, & Way, 2004; Mindell, 1999; Wolfson &
Carskadon, 1998). Insufficient sleep can also negatively affect the immune system and
metabolic processes, and has been associated with lower health-related quality of life in
children (Hart, Palermo, & Rosen, 2005). Furthermore, persistent sleep difficulties in early
childhood predict future psychopathology (Gregory, Eley, O’Connor, & Plomin, 2004;
Gregory & O’Connor, 2002).

Despite emerging findings linking impaired sleep and pediatric anxiety, very little research
has focused on patterns and predictors of SRPs in children presenting with formal anxiety
disorders. Given the high prevalence of sleep difficulties in this population, it is important to
empirically clarify the nature and correlates of SRPs in clinically anxious children. Despite
overall impressive outcomes associated with established treatments for child anxiety (e.qg.,
Beidel et al., 2000; Kendall et al., 2008; Silverman et al., 2008; Walkup et al., 2008), rates of
only partial remission or non-response are also high (Ginsburg et al., 2011), and it may be
that children with co-occurring anxiety and sleep difficulties require more tailored
interventions specifically targeting sleep symptoms. Research elucidating patterns and
predictors of SRPs in anxious youth is needed to inform such targeted and tailored
treatment.

The very small but growing empirical work in this area suggests that anxiety sensitivity may
be a key factor linking pediatric anxiety and SRPs. Anxiety sensitivity refers to the
perception that physiological sensations related to anxiety are uncontrollable and are
harmful or threatening (Reiss, Peterson, Gursky, & McNally, 1986). Individuals with high
anxiety sensitivity are hypersensitive to and fearful of internal cues of anxiety, such as a
racing heart, breathlessness, or stomach discomfort (Reiss & McNally, 1985). Anxiety
sensitivity is a well-established risk factor for the development and maintenance of anxiety
symptoms (e.g., Reiss, 1991; Silverman & Weems, 1998), and in other work researchers
have proposed that heightened physiological arousal associated with anxiety sensitivity may
contribute to difficulties initiating sleep (Morin, Rodrigue, & lvers, 2003; Tang & Harvey,
2004). There is some empirical evidence supporting this hypothesis in adults, based on
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research with adults suffering with insomnia (Vincent & Walker, 2001). Babson and
colleagues (2008) further investigated the role of anxiety sensitivity in SRPs among adults
and found that it moderated the relationship between sleep anticipatory anxiety and sleep
onset latency. Specifically, for adult participants with high anxiety sensitivity, sleep
anticipatory anxiety was significantly associated with longer sleep onset latency. Gregory
and Eley (2005) investigated this phenomenon in a community sample of children, ages 8 to
11, using both parent- and child-report measures. Indeed, findings revealed that community
children’s anxiety sensitivity was a unique predictor of overall sleep problems. Research has
yet to examine the link between anxiety sensitivity and SRPs in clinically referred anxious
youth.

Much remains to be learned about the links between anxiety sensitivity and pediatric SRPs
in youth diagnosed with formal anxiety disorders. The present study evaluated SRPs (i.e.,
sleep duration, total sleep disturbance, bedtime resistance, sleep onset latency, sleep anxiety,
night wakings, parasomnias, sleep disordered breathing, and daytime sleepiness) in
treatment-seeking anxious youth, and examined the extent to which anxiety sensitivity plays
a unique role in sleep disturbance. Given previous research in the adult literature, we
hypothesized that anxiety sensitivity predicts longer sleep onset latency in anxious youth.
Since anxiety sensitivity is characterized by hyperawareness of bodily sensations, it is likely
to be experienced while awake and when one’s attention is not focused elsewhere.
Therefore, individuals may be particularly vulnerable to focusing inward while lying in bed
without external distractions. Children with longer sleep onset latency, in turn, would
expectedly show shorter sleep duration, higher total sleep disturbance, greater bedtime
resistance, and more daytime sleepiness. Lastly, given research showing that both SRPs and
anxiety sensitivity vary by age (Alfano et al., 2010; Alfano et al., 2007; Walsh, Stewart,
McLaughlin & Comeau, 2002), we further broke down analyses across younger and older
youth, and also examined links between anxiety sensitivity and SRPs after controlling for
age.

2. Methods

2.1 Participants

Study participants included 101 children and adolescents, ages 6 to 17 years, inclusive (M=
11.17, SD = 2.67), and their mothers, seeking outpatient treatment for childhood anxiety
disorders at a large clinic in Boston, Massachusetts specializing in the treatment of
childhood internalizing disorders. Children were included if they were diagnosed via the
Anxiety Disorders Interview Schedule for Children and Parents (ADIS-C/P; Silverman &
Albano, 1996) with a principal DSM-1V anxiety disorder diagnosis of social anxiety
disorder, separation anxiety disorder, generalized anxiety disorder (GAD), specific phobia,
obsessive-compulsive disorder, panic disorder, or anxiety disorder not otherwise specified.
Children were excluded if they had a positive diagnosis of a pervasive developmental
disorder, autism spectrum disorder, organic brain syndrome, mental retardation, or active
suicidal ideation. Children were also excluded from the present study if they had a positive
diagnosis of an organic or medical condition linked with established SRPs (e.g., restless leg
syndrome, obstructive sleep apnea). For children on psychotropic medications, medication
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stabilization criteria had to be met prior to study inclusion (i.e., 1 month for
benzodiazepines, 3 months for SSRIs or tricyclics). Twenty-three (22.8%) participants were
taking a psychotropic medication at the time of the study including antidepressants (7= 15;
14.9%), stimulants (n=5; 5.0%), benzodiazapines (77 = 2; 2.0%), and atypical antipsychotics
(n=1; 1%). The sample was comprised of 51 males (50.5%) and 50 females (49.5%).
Regarding race/ethnicity 85% of the sample self-identified as Caucasian, 2% Latino, 1%
African-American, 1% Asian, and 11% biracial or other. Participants met DSM-1V criteria
for a principal diagnosis of either GAD (7= 24; 23.8%), separation anxiety disorder (7= 14;
13.9%), social anxiety disorder (/7= 10; 9.9%), obsessive-compulsive disorder (=11,
10.9%), panic disorder (7= 11; 10.9%), specific phobia (7= 11; 10.9%), anxiety disorder
not otherwise specified (7= 16; 15.8%), or co-principal anxiety diagnoses (/7= 4, 4.0%).
Thirty-seven percent (n7 = 37) of the sample was diagnosed with a comorbid disorder. The
most common comorbid diagnoses included specific phobia (7= 14; 13.9%), GAD (n=13;
12.9%), and social anxiety disorder (7= 7; 6.9%). Three participants (2.9%) were diagnosed
with a comorbid mood disorder. No participating youth had PTSD.

2.2 Procedures

Study procedures were conducted under the approval of the Institutional Review Board of
Boston University Charles River Campus. During a baseline diagnostic evaluation at the
Center for Anxiety and Related Disorders, structured diagnostic interviews were conducted
and self-report questionnaire data were collected from families who met inclusion criteria
and consented to participate in research at the Center. All assessments were conducted at the
Center for Anxiety and Related Disorders (CARD) at Boston University by doctoral students
in clinical psychology specializing in the study of pediatric anxiety disorders. Following
completion of the diagnostic interview, the evaluator collected all self-report forms from
participants. All assessments were completed under the supervision of licensed clinical
supervisors of the Child and Adolescent Fear and Anxiety Treatment Program at CARD.

2.3 Measures

2.3.1 Demographic data—A parent questionnaire was completed to provide descriptive
information about the child and family.

2.3.2 Diagnostic status—The Anxiety Disorders Interview Schedule-Child and Parent
Versions (ADIS-1V-C/P; Silverman & Albano, 1997) was used to assess the presence of
DSM-1V anxiety disorders, mood disorders, and externalizing disorders of childhood, and to
screen for other selected disorders (e.g., psychotic disorders, eating disorders, and
somatization disorders). The ADIS-1V-C/P is a child adaptation of the Anxiety Disorders
Interview Schedule for DSM-IV (ADIS-1V; Brown, DiNardo, & Barlow, 1994). The ADIS-
IV-C/P includes visual prompts depicting thermometers to obtain child ratings of fear, worry,
distress/interference, and occurrence of physical sensations. Parents and children are asked
to provide ratings, ranging from 0 to 8, of the child’s fear and avoidance of various
situations, as well as the level of interference the symptoms cause in the child’s daily
functioning. In addition to diagnostic information, the ADIS-1\-C/P provides a 0 to 8
clinical severity rating (ADIS-CSR), assigned by the interviewer, based on the degree of
distress and functional interference that is reportedly caused by the disorder. A CSR of 4 or
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above on this measure indicates a clinical level of distress or impairment. To generate a
composite diagnosis on the ADIS-1V-C/P, reports are pooled across informants (parents/
children). The ADIS-C/P has demonstrated strong psychometric properties, including strong
validity and adequate reliability, in samples of comparable age range to the present sample
(e.g., Silverman, Saavedra, & Pina, 2001; Wood et al., 2002; see also Silverman &
Ollendick, 2005). Among diagnosticians on the present study, the ADIS-1V-C/P has
demonstrated strong inter-rater agreement on principal diagnosis (x = .87) and clinical
severity (Pearson product-moment 7= .62).

2.3.3 Anxiety sensitivity—The Childhood Anxiety Sensitivity Index (CASI; Silverman,
Fleisig, Rabian, & Peterson, 1991) is an 18-item scale modified by Silverman and colleagues
from the adult Anxiety Sensitivity Index (Peterson & Reiss, 1987), the most widely used
instrument for assessing anxiety sensitivity in adults. The CASI measures anxiety sensitivity
in children by asking them to rate how aversively they view anxiety symptoms (e.g., “it
scares me when my heart beats fast”) by endorsing “none”(1), “some”(2), or “a lot”(3) in
response to each item. The total anxiety sensitivity score is defined as the sum of the child’s
endorsements, and ranges from 18 to 54. The total anxiety sensitivity score is defined as the
sum of the child’s endorsements, and ranges from 18 to 54. There is no specific clinical
cutoff for this measure, but a higher score indicates higher levels of anxiety sensitivity. The
CASI has demonstrated sound psychometric properties, including adequate test-retest
reliability of .79 in a clinical sample (Silverman et al., 1991). Silverman and colleagues
(1991) reported that item-total correlations produced a standardized alpha of .87 for both a
clinical and nonclinical sample, reflecting good inter-item reliability, suggesting that the
scale is assessing a single trait. Internal consistency was strong in the present sample
(Cronbach a = .87).

2.3.4 Sleep-related problems—The Children’s Sleep Habits Questionnaire (CSHQ;
Owens, Spirito, & McGuinn, 2000) is a 45-item parent-report measure of children’s sleep
habits. The CSHQ served as the measure of sleep-related problems and total sleep
disturbance in the present study. Items on the CSHQ cover a range of clinical sleep domains.
Subscales include: Bedtime Resistance, Sleep Onset Latency, Sleep Duration, Sleep Anxiety,
Night Wakings, Parasomnias, Sleep Disordered Breathing, and Daytime Sleepiness. These
subscales encompass the most common sleep complaints among this age group. Responses
to items are made on a three-point scale: 1 or “rarely” (one or no times in a week), 2 or
“sometimes” (two to four times in a week), and 3 or “usually” (the sleep behavior occurred
anywhere from five to seven times a week). Items are grouped into one of the eight subscales
and all items within a subscale are added to calculate a subscale score. Total sleep problem
scores range from 33 to 99, with a score of 41 or greater indicating clinically significant
sleep disturbance. The CSHQ has been shown to have adequate reliability and validity in
community and clinical samples (Owens et al., 2000). Scores on this measure have also been
found to differentiate clinical from community school-aged children (Owens et al., 2000).
Internal consistency of the CSHQ within the current sample was strong (Cronbach a =.78).

2.3.5 Anxiety severity—The Multidimensional Anxiety Scale for Children (MASC;
March, Parker, Sullivan, & Stallings, 1997) is a 39-item questionnaire that assesses anxiety
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in children and adolescents. The MASC presents anxiety-related statements (e.g., “I get
dizzy or faint”, “I worry about other people laughing at me”) and asks the child to circle the
number from 0 to 3 indicating how often the statement is true for him or her (i.e., 0 = “never
true about me”, 1= “rarely true about me”, 2= “sometimes true about me”, and 3= “often
true about me”). The MASC offers several subscales assessing key dimensions of anxiety.
The total score was used for the present purposes to assess total anxiety severity. MASC has
shown strong psychometric properties in clinical samples and community samples of youth
(Baldwin & Dadds, 2007; March et al., 1997). Internal consistency was strong in the present
sample (a =.90).

2.3.6 Depressive symptoms—The Children’s Depression Inventory (CDI; Kovacs,
1992) is a widely used self-rating scale of depressive symptomatology in children. For each
item, the child is asked to endorse one of three statements that best describes how he or she
has typically felt over the past 2 weeks (e.g., “l am sad once in a while,” | am sad many
times,” or “l am sad all the time”). Each response is scored as either 0 (asymptomatic), 1
(somewhat symptomatic), or 2 (clinically symptomatic), contributing to an overall CDI score
that can range from 0 to 54 with a recommended cut-off score of 13 in clinical populations.
The scale has demonstrated excellent internal consistency and acceptable test-retest
reliability identified in both clinical and non-clinical samples (Finch et al., 1985, 1987;
Kazdin, 1987; Nelson & Politano, 1990; Ollendick & Yule, 1990; Smucker et al., 1986).
Internal consistency was high in the present sample (Cronbach a = .89). Research supports
the use of the CDI as a continuous measure of depressive symptomatology in anxious youth
(Comer & Kendall, 2005).

2.4 Data Analysis

3. Results

The Statistical Package for Social Sciences for Windows version 15.0 was used for all data
analyses (SPSS 15.0 Command Syntax Reference, 2006). Means and standard deviations for
CSHQ subscales were calculated, and the percentage of anxious youth showing clinically
significant sleep disturbance (i.e., CSHQ total sleep problems score > 41) was computed.
Next, t-tests were conducted to examine age-related differences across the CSHQ subscales
by splitting the sample into younger (ages 6—11) and older (ages 12—17) age groups.
Hierarchical linear regression models then evaluated the contributions of anxiety sensitivity
to overall sleep disturbance and to each ofhte SRP subscales. Given research showing that
SRPs and anxiety sensitivity vary by age, for each regression analysis age was entered into
the model first. This method of entry afforded examination of the unique variance in SRPs
accounted for by anxiety sensitivity above and beyond that accounted for by age. Further
analyses added anxiety severity (MASC score) and depressive symptoms (CDI score) as
covariates to evaluate the specificity of the link between anxiety sensitivity and sleep
problems.

3.1 Sleep Disturbance in Anxious Youth

CSHQ scores (Kolmogorov-Smirnov Test =.074, ns) and CASI scores (Kolmogorov-
Smirnov Test = .086, 71s) were both normally distributed. Table 1 provides means, standard
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deviations, and zero-order correlations for the CSHQ subscales. The majority of the present
sample (76.2%) showed clinically significant sleep disturbance, as evidenced by CSHQ total
sleep disturbance scores > 41.

Age analyses showed that younger anxious children (6-11 years) exhibited significantly
more nighttime wakings, 499) = 3.13, p <.01, d= .64, and sleep anxiety, £99) =3.31, p <.
01, d= .69, than older anxious youth (12-17 years). In contrast, older anxious youth
experienced significantly greater daytime sleepiness than younger anxious children, 99) =
-3.58, p<.01, d=-.72.

3.2 Anxiety Sensitivity and Sleep Disturbances in Anxious Youth

Analyses revealed that heightened anxiety sensitivity predicted longer sleep onset latency
but did not significantly predict overall sleep disturbance. In the first analysis evaluating the
contribution of anxiety sensitivity to overall sleep disturbance (controlling for anxiety
severity and depression symptoms), age was not found to be a significant predictor in step 1,
A3, 89) =0.76, p = ns (R2 = .025). Similarly, CASI total score (added in step 2) did not
significantly add to the prediction of total sleep disturbance, Fcpange(1, 88) = 0.12, p = ns
(/% =.001) (see Table 3). In a second model looking specifically at the prediction of sleep
onset latency (controlling for anxiety severity and depression symptoms), age (entered into
step 1) was not a significant predictor, ~(3,89) = 1.41, p = ns (/% = .045), but anxiety
sensitivity (entered into step 2) was found to significantly predict sleep onset latency,
Fchange(1, 88) = 5.88, p=.017 (R2 = .064), even after accounting for anxiety severity and
depression symptoms (see Table 4). Specifically, anxiety sensitivity accounted for 6.4% of
the variance in sleep onset latency among anxious youth. Notably, parallel models predicting
the other CSHQ subscales found that anxiety sensitivity did not add to the prediction of
bedtime resistance [step 2 Fepange(1, 88) = 0.87, p = ns (R% = .009)], sleep anxiety [step 2
Fchangd1, 88) = 3.75, p = ns (R% = .036)], night wakings [step 2 Fchange1, 88) = 3.56, p =
ns (R2 = .034)], parasomnias [step 2 Fepangell, 88) = 1.22, p = ns (R2 = .013)], sleep
disordered breathing [step 2 Fcpange(1, 88) = 0.96, p = ns (R2 = .01)], nor daytime sleepiness
[step 2 Fepange(1, 88) = 0.97, p = ns (R2 = .01)].

4. Discussion

Previous research has established that sleep-related problems are common among anxious
youth (Alfano et al., 2007, 2010). Findings from the present study lend further support to
this growing body of literature, indicating that the majority of anxious children and
adolescents (76.2%) experience clinically significant sleep disturbance. Findings from our
study also provide further evidence that the nature of these sleep problems tends to vary by
age. We found younger children exhibited significantly more nighttime wakings and sleep
anxiety than adolescents whereas adolescents were more prone to daytime sleepiness.

In previous studies, a significant association has been found between anxiety sensitivity and
sleep disturbance in both adults (Vincent & Walker, 2001) and community children (Gregory
& Eley, 2005), but previous work had not examined this relationship in anxious youth. The
present findings suggest that whereas anxiety sensitivity does not predict overall sleep
disturbance in clinically anxious youth, it is significantly linked to prolonged sleep onset
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latency, accounting for 6.4% of the variance in sleep onset among anxious youth. This
finding is consistent with empirical work with adults on the association between sensitivity
and sleep onset latency (Babson et al., 2008).

The present findings also support our hypothesis that heightened anxiety sensitivity
specifically interferes with one’s ability to fall asleep but may not be as relevant to other
sleep difficulties commonly experienced by anxious youth. Indeed, we conducted parallel
analyses to examine relationships between anxiety sensitivity and other sleep variables such
as bedtime resistance, parasomnias, and night wakings, but none of these analyses reached
statistical significance, suggesting that anxiety sensitivity is uniquely related to sleep onset
latency. Given that anxiety sensitivity is characterized by heightened focus on bodily
sensations, anxious youth may be particularly susceptible to this phenomenon at bedtime
when competing environmental stimuli are less prominent, which in turn may delay the
ability to fall asleep in a timely manner. Future research examining fluctuations in anxiety
sensitivity throughout the day and in the face of competing stimuli would be informative, as
would experimental research in which youth are randomly instructed to focus on their bodily
sensations versus not focus on their bodily sensations as they fall asleep. It may be that
focusing on bodily sensations directly interferes with sleep onset. While previous research
(Morin et al., 2003; Tang & Harvey, 2004) and the present study indicate that higher levels
of anxiety sensitivity may be implicated in difficulties in the initiation of sleep, future
research utilizing objective measures of both physiological arousal and sleep structure are
needed.

It is important to note that while sleep disturbance is common among all anxious youth,
previous work shows the nature of these sleep problems tends to vary by age. Our finding
that age did not predict overall sleep disturbances or sleep onset latency was not consistent
with existing literature, and may speak to unique characteristics of a treatment-seeking
sample of anxious youth. Findings from our sample did, however, reveal that younger
children exhibited significantly more nighttime wakings and sleep anxiety than adolescents,
whereas adolescents were more prone to daytime sleepiness (see Table 2). No significant
differences were found as a function of gender. Future work would do well to consider
whether age and gender might moderate links between anxiety sensitivity and sleep onset
latency.

The results of this study shed new light on the nature of sleep difficulties in anxious youth
and, thus, have important clinical implications. First, clinicians would do well to include
valid measurement of SRPs, such as the CSHQ, when assessing anxious youth in order to
clarify the broadened range of impairment associated with anxiety symptoms. Second,
anxious youth with co-occurring SRPs may require a treatment plan that specifically targets
sleep difficulties. Due to its large body of empirical support, CBT is considered the standard
of care in the treatment of child anxiety. Generally, however, comorbidities can mitigate
treatment outcome (Lewinsohn, Rhode, & Seeley, 1995). A small number of studies have
examined the effect of anxiety treatment on sleep problems and findings have been mixed.
While some research indicates that child sleep problems improve after undergoing anxiety
treatment (Storch et al., 2009), other findings suggest that this is not necessarily the case
(Stepanski & Rybarczk, 2005). Furthermore, even if traditional anxiety treatment does lead
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to reductions in co-occurring sleep problems, the addition of a treatment component
specifically targeting sleep may amplify these effects.

Results from the present study also suggest that, while the majority of anxious youth
experience clinical sleep disturbance, the most appropriate sleep intervention may vary by
age of the patient. For instance, younger children are reported to experience greater sleep
anxiety and bedtime resistance, while adolescents experience more daytime sleepiness.
Consistent with cognitive-behavioral treatment techniques more generally, sleep anxiety and
bedtime resistance may be targeted through graduated exposure and the application of
reinforcement principles. Conversely, education about the importance of sleep and sleep
hygiene may be more valuable for anxious adolescents who experience significant daytime
sleepiness. While teenagers are often inclined and allowed to go to bed later than younger
children, school schedules prevent them from offsetting this with later wake times.
Therefore, the inclusion of a sleep hygiene component focusing on how to arrange one’s
schedule to allow for optimal sleep duration may result in less daytime sleepiness and
associated interference.

Clinicians working with anxious youth would also do well to systematically include
assessment of children’s anxiety sensitivity, given its links not only with anxiety symptoms,
but also with sleep onset latency. Moreover, given the role of anxiety sensitivity in delayed
sleep onset, inclusion of interoceptive exposure techniques, which teach patients to induce
physical symptoms of anxiety in order to learn to better tolerate them, may be beneficial
when treating anxious youth with co-occurring sleep disturbance. In cognitive behavioral
therapy for panic disorder, avoidance of physical symptoms of anxiety is often targeted
through interoceptive exposure, in which patients are repeatedly exposed to feared bodily
sensations until habituation occurs (e.g., Pincus et al., 2000). Interoceptive exposure has
been supported as a strategy for decreasing anxiety sensitivity (Beck, Shipherd, & Zebb,
1997; Bouchard et al., 1996; Bouton, 2002; Carter, Marin, & Murrell, 1999; Hecker, Fink,
Vogeltanz, Thorpe, & Sigmon, 1998), and is indicated in the treatment of panic disorder
(Craske & Barlow, 2008). Given that 88% of anxious children experience at least one SRP,
and 55% experience three or more (Alfano et al., 2007), including sleep onset latency, the
present findings suggest that there may be clinical utility in systematically incorporating
interoceptive exposure strategies across all child anxiety diagnoses, not simply for the
management of panic disorder.

The present study has several limitations that should be considered when interpreting results.
First, given that the study took place in a university-based outpatient clinic specializing in
the treatment of anxiety disorders in a major metropolitan city, the findings may not be
representative of youth presenting for treatment in other settings or in the general
population. Second, the cross-sectional nature of this study limits the ability to make any
causal inferences. In future studies, longitudinal methods would enable researchers to
determine causal pathways and the directionality of relationships among predictors and
correlates of sleep disturbance in anxious youth. Third, child sleep habits data were drawn
from parent-reports, which may be subject to biases and misperceptions. For example,
although parents may be heavily involved in younger children’s bedtime routines, they may
be less involved in—and therefore less knowledgeable about—adolescents’ sleep habits and
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related difficulties. In fact, the CSHQ was originally developed for school aged children and,
while it has been used as a tool for collecting information about the sleep habits of youth of
all ages (e.g., Becker et al., 2015; Hart et al., 2005), the measure has not been well-validated
for older adolescents. Future work examining anxiety sensitivity and SRPs should also
incorporate multimodal measurement strategies such as polysomnography and actigraphy.
Furthermore, child-reports of sleep habits, which have been found to differ significantly
from parent-report, were not included in the present study. Alfano and colleagues (2010), for
example, found that 54% of anxious youth reported trouble sleeping, whereas parent-reports
of sleep difficulties reached 85%. Future research incorporating multiple informants of sleep
as well as objective measures is needed to evaluate the accuracy of parent-versus child-
reports of sleep difficulties among anxious youth and their relationships with children’s
anxiety sensitivity. Moreover, we did not assess SRP differences across anxiety diagnoses,
given that the high comorbidity among the anxiety disorders in our sample did afford large
enough “pure” diagnostic groups for such tests. Although comorbidity is typically high
among the anxiety disorders (Verduin & Kendall, 2003), future work conducted in larger
samples would do well to test for differences in SRPs across disorders. In addition, roughly
one-fifth of the sample was taking various psychotropic medications. Children managed on
psychotropic medications were included to optimize the generalizability of findings to the
larger population of children with anxiety disorders seeking treatment, although
psychotropic medications may have influenced sleep and anxiety sensitivity among the
subset of medicated youth. Finally, the present study did not include a comparison group. As
such, the present study was unable to examine whether diagnostic status (anxiety disorder
youth versus community youth) moderates the relationship between anxiety sensitivity and
sleep onset latency. In future studies the inclusion of healthy controls and/or youth
experiencing other forms of psychopathology (e.g. mood disorders, externalizing disorders)
may shed light on the extent to which relationships between anxiety sensitivity and SRPs are
unique to anxious youth.
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Highlights
. Roughly three-quarters of anxious youth in the present sample showed sleep-
related problems.
. Younger anxious children (6—11 years) showed more nighttime wakings and

sleep anxiety than older anxious youth (12-17 years), whereas older anxious
youth experienced greater daytime sleepiness than younger anxious children.

. Heightened anxiety sensitivity predicts prolonged sleep onset latency among
anxious youth, even after accounting for severity of anxiety, depression, and
age.

. Further research is needed to identify factors beyond anxiety sensitivity that

may underlie other sleep-related problems found in anxious youth.

J Anxiety Disord. Author manuscript; available in PMC 2017 March 07.



Page 16

Weiner et al.

10 >d
.
‘50" >d
;
74 AL i 80 T wWl9 uT- gt el ssauidas|s swnAeq ‘6
- W 7€ g0- .80 60— 960  ov'e  Buiyeaig passpiosiq deays g
- LS 80— 00 .3V JT- 98T 098 Seluwoseed */
- 9T w3V .S 20— BYT 0ZV sBuI{eM UBIN 9
wx €8 8L 99 go- 102 219 ApIxuy dag)s ‘g
SRRV A S /- VN A Aeja@ 19suQ deays v
- =19 vo- 287 9t'8 9oUBISISAY awnpag ‘g
S X - DL ouecunisiq deals [eloL g
- 8259  L0'8SS (saiui) uoneing dsas 1
8 L 9 v £ 4 1 as W slqelIen

(TOT=N) YInoA snoixue Jo ajdwes & ul sajeasqns aireuuonsand sugeH das|s s,usip|iyD ayl 104 SUOIIR|84I00 J8PI0-013Z PUE ‘SUOIRIASD pJepuels ‘suesi|

Author Manuscript

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Anxiety Disord. Author manuscript; available in PMC 2017 March 07.



Page 17

Weiner et al.

“UBSW 3UY} MOJ3Q UOITRIASD pIepUElS
T S pai0ds dnotB AnAnisuss AisIxue moT ays Ul sjuaized pue ‘xepu| ANAIISUSS AIBIXUY S, UBIP|IYD U1 UO Uea 8y} 9A0GR UOIIRIASD piepuels T € paiods dnoib Aanisuss Asixue ybiH ayp ui siusiied 810N

/8¢ T9ST  TL'€  LL2T 90€ <¢vvT  TOv 68CT L8E CLET
€80 €€¢ €0T ¢€re 00T ¢€€ 8O0 LTE 960 OVE
S0¢ v¥8 9LT 698 ¢€¢ ¥88 9T'T 6L 98T 098
€0T 19¢ ¢9T 8vvy vC¢T vLE 6T €8V 6vT 0V
19T 1€ 0¢¢ S99 ¥0¢ S09 €€¢ €89 L0C <CT9
€80 v9T ¢80 ¥.T 890 LET 080 90¢C ¢80 0.7
08T 997 /Tt 888 €SC G6L vI'e TI6 28C 9v8
as N as N as N as N as N
sieak JT-2T s1esh 11-9 MO ubiH

dnoub aby AAsuss Asixuy a|dwres |elol

ssauldas|s awnAeq
Buiyyeaig passplosiq des|S
sejuwoseled

sBunfem BIN

ApBIxuy deals

Aeja@ 19suQ deals

30UBISISaY BWINpag

(TOT=N) 8jdwes snoixue 4o ajdwes e ui sajeasqns aireuuonsangd das|s sugeH S,Uaip|iyDd ay) J0) SUOITRIASP PJepUBIS PUe SUBSIA

Author Manuscript

¢ dlqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Anxiety Disord. Author manuscript; available in PMC 2017 March 07.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Weiner et al. Page 18

Table 3

Details of the Hierarchical Linear Regression Model Evaluating the Adjusted Contribution of Anxiety
Sensitivity in Predicting Total Sleep Disturbance (N=101)

B SEB B
Step 11
Age 0.02 033 0.01
Step 27
Age 0.02 033 0.01

CASI total score  0.03 0.12 0.04

Note. Sleep disturbance measured by the CSHQ total score.

R2 = 025 for Step 1 (p= ns), AR2= 001 for Step 2 (p = ns).

1 . . . .
Step also controls for child anxiety severity and depression (see methods)
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Table 4

Details of the Hierarchical Linear Regression Model Evaluating the Adjusted Contribution of Anxiety
Sensitivity in Predicting Sleep Onset Latency (N=101)

B SEB B

Step 11

Age 0.03 0.03 0.11
Step 27

Age 0.04 0.03 0.12

CASl total score  0.03  0.01  (og**

Note. Sleep onset latency measured by the CSHQ sleep onset subscale.

R2 = 045 for Step 1(p = ns), AR2= 064 for Step 2 (p=.017).

p=01

1 . . - .
Step also controls for child anxiety severity and depression (see methods)
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