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Abstract 

Background: Extensive research has shown that anxious children report high rates of sleep 

problems. Longitudinal and experimental studies demonstrate a bidirectional relationship 

between sleep and anxiety in which problems in one domain are robust predictors of problems in 

the other. However, it remains relatively unknown whether anxiety-focused interventions for 

children produce improvements in sleep or, alternatively, whether sleep problems might require 

direct intervention. The current study examined whether a 12-week early intervention program 

for children with anxiety disorders resulted in improvements in broad and/or specific types of 

sleep problems. Potential predictors of sleep improvement at post-treatment also were explored. 

Methods:  A total of 88 children (ages 7-16) participated in an early intervention program for 

anxiety as part of the Arizona Anxiety Resilience Building Project. The current study includes a 

subset of 25 children (13 female; Mage = 9.9 years, SDage = 2.6) for whom sleep-based outcomes 

were collected. Children and parents completed a diagnostic interview in addition to measures of 

sleep problems, anxiety symptoms, and depressive symptoms at pre- and post-intervention. 

Results: One-way repeated measure ANOVAs revealed significant decreases in total sleep 

problems, bedtime resistance, and sleep anxiety from pre- to post-intervention. However, 

evidence of clinically significant improvement based on the reliable change index (RCI) was 

apparent in only a small portion of the sample. Hierarchical linear regression revealed that 

hypothesized predictors (i.e., age, anxiety severity, and depressive symptoms) did not predict 

sleep-related treatment outcomes. Discussion: Results suggest that purely anxiety-focused 

interventions may be useful for reducing sleep problems in a portion of anxious children. 

However, the extent to which reduction in certain types of parent-reported sleep problems (e.g., 

bedtime resistance, sleep anxiety) reflect improvements in actual sleep duration or quality is 
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unknown. Further, the clinical meaningfulness of these changes is unclear as few youth had sleep 

problem scores in the normative range at post intervention. This suggests that the sleep problems 

of anxious youth may require direct attention as part of treatment. Limitations and implications 

for future research are discussed.  
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Introduction 

Up to 40% of typically developing children experience sleep problems (Fricke-

Oerkermann et al., 2007) and rates of sleep problems reach up to 90% among children with 

psychiatric disorders (Alfano & Gamble, 2009; Ivanenko, Crabtree, Obrien, & Gozal, 2006). 

Inadequate or disrupted sleep in childhood is associated with a range of adverse outcomes related 

to attention and concentration, academic performance, somatic complaints, family well-being, 

and emotional regulation (Fallone, Acebo, Arnedt, Seifer, & Carskadon, 2001; Fallone, Acebo, 

Seifer, & Carskadon, 2005; Mindell et al., 1997; Smaldone, Honig, & Byrne, 2007). 

Experimental studies utilizing sleep restriction among healthy adolescents find sleep-loss to 

produce difficulty with metacognitive skills (e.g., organization, planning, self-monitoring, and 

working memory), poor behavior regulation (e.g., impulse control, emotion regulation, and 

behavioral flexibility), diminished learning, increased irritability, and oppositional behaviors 

(Beebe et al., 2008; Beebe, Rose, & Amin, 2010). Further, sleep loss in youth is associated with 

low positive affect, high negative affect, and increases in state and trait anxiety (Dagys et al., 

2012; Reddy, 2014). The established deleterious consequences of poor/inadequate sleep on 

emotional functioning in youth underscore a need for greater research aimed at understanding the 

extent to which sleep-based and emotional outcomes are amenable to intervention efforts. 

Bidirectional Associations between Sleep and Anxiety  

As sleep and anxiety exist on a continuum of arousal (Dahl, 1996; Halasz, Terzano, 

Parrino, & Bodizs, 2004), it is unsurprising that relationships between these two states are both 

robust and bidirectional. That is, sleep problems have been shown to predict later anxiety 

problems/disorders and also are predicted by anxiety. A majority of research to date has 

examined early sleep problems as a predictor of anxiety (Gregory et al., 2005; Gregory, Eley, 
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O’Connor, & Plomin, 2004; Gregory & O'Connor, 2002; Leahy & Gradisar, 2012; Luo, Zhang, 

& Pan, 2013; Ong, Wickramaratne, Tang, & Weissman, 2006; Shanahan, Copeland, Angold, 

Bondy, & Costello, 2014). For example, numerous longitudinal studies demonstrate that sleep 

problems occurring as early as 3 and 4 years of age significantly predict internalizing (e.g., 

depression, anxiety) problems during childhood and adolescence (Gregory et al., 2004; Gregory 

& O'Connor, 2002). In fact, early sleep problems are more robust predictors of later anxiety than 

later behavioral problems (Gregory et al., 2004; Gregory & O'Connor, 2002). Further, nearly half 

of school-aged children with persistent sleep problems go on to meet criteria for an anxiety 

disorder in adulthood (Gregory et al., 2005). Longitudinal associations across the adolescent 

years also show insomnia to predict anxiety one year later (Luo et al., 2013), and difficulty 

falling asleep, early morning awakening, and exhaustion predict later increases in generalized 

anxiety disorder (GAD) specifically, a disorder characterized by excessive, uncontrollable worry 

(Shanahan et al., 2014). 

Experimental studies provide further evidence for these relationships. Healthy individuals 

show progressive and significant increases in anxiety and mood disturbance over cumulative 

days of sleep loss (Dagys et al., 2012; Dinges et al., 1997; Sagaspe et al., 2006). In a study of 

healthy adolescents, participants experienced increased anxiety, greater catastrophizing thoughts 

and viewed their worries as more threatening following experimental sleep restriction (Talbot, 

McGlinchey, Kaplan, Dahl, & Harvey, 2010).  

Few longitudinal studies have specifically examined whether anxiety disorders precede 

sleep problems in youth. Although Gregory & O’Connor (2002) did not find evidence supporting 

childhood anxiety to predict sleep problems in adolescence, Shanahan and colleagues (2014) 

found evidence for GAD as a predictor of later sleep problems. Specifically, a GAD diagnosis or 
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high GAD symptoms in childhood or early adolescence predicted increased risk for later sleep 

problems, particularly difficulty falling asleep, nightmares, and early morning awakening. 

Another study utilizing retrospective reports among children and adolescents with co-morbid 

anxiety and insomnia found that anxiety symptoms commonly preceded insomnia (Johnson, 

Roth, & Breslau, 2006).  

Although results from numerous longitudinal studies are suggestive of bidirectional 

relationships between sleep and anxiety/affective problems, research examining more proximate 

associations is limited. In one study, Cousins and colleagues (2011) investigated associations 

between nighttime sleep and daytime affect among depressed, anxious, and healthy youth across 

a one-week period. Among clinically anxious youth specifically, less time spent awake during 

the night was associated with decreased negative mood the following day, whereas greater total 

sleep time was associated with more positive mood the next day. Further, more positive affect 

was associated with less time in bed the following night (Cousins et al., 2011), a finding that may 

be suggestive of less ruminating in bed before sleep onset. Thus, preliminary evidence exists 

supporting the proximal effects of nighttime sleep on daytime affect in anxious youth. These 

findings highlight a need for intervention, particularly among clinically anxious children, to 

address the negative effects of disturbed sleep on daytime behavior and emotions. 

Sleep in Clinically Anxious Children 

Consistent with established associations between sleep and anxiety, clinically anxious 

children report high rates of sleep problems, ranging from 82-95% (Alfano, Beidel, Turner, & 

Lewin, 2006; Alfano, Ginsburg, & Kingery, 2007; Alfano, Pina, Zerr, & Villalta, 2010; Chase & 

Pincus, 2011; Hansen, Skirbekk, Oerbeck, Richter, & Kristensen, 2011; Hudson, Gradisar, 

Gamble, Schniering, & Rebelo, 2009). In fact, children with anxiety disorders often experience 
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several sleep-rated problems, with 82% experiencing 2 or more sleep-related problems (Chase & 

Pincus, 2011), and 55% experiencing 3 or more (Alfano et al., 2007).  

Some of the first studies examining ‘trouble sleeping’ in anxious children specifically 

focused on children with GAD. Parent report of sleep complaints in this population revealed 

rates of 51-66% (Kendall & Pimentel, 2003; Masi et al., 2004), with similar or higher rates based 

on youth self-report (Pina, Silverman, Alfano, & Saavedra, 2002). Studies examining sleep 

problems across anxiety disorders find sleep problems to be most prevalent in children with 

GAD (Alfano et al., 2006; Alfano et al., 2007), but also common in children with separation 

anxiety disorder (Alfano et al., 2007; Alfano et al., 2010). Sleep complaints experienced by 

clinically anxious youth are also frequent, impairing, and persistent. Nearly half (46%) of 

anxious youth have at least one frequent sleep complaint and 83% have intermittent complaints 

(Alfano et al., 2006). Frequency of sleep-related problems is related to increased anxiety severity 

(Alfano et al., 2007; Chase & Pincus, 2011) and children with more sleep-related problems have 

more impaired functioning at home and within the family (Alfano et al., 2007). In the absence of 

intervention, these problems persist for well over a year in most children with anxiety disorders 

(Hansen, Skirbekk, Oerbeck, Wentzel-Larsen, & Kristensen, 2013). 

 A significant limitation of these data however, relates to the commonly vague definition 

of ‘sleep problems’ used. Most studies have assessed sleep problems by combining items from 

various parent-report measures of behavior, anxiety, and depression rather than using 

psychometrically validated sleep measures (Alfano et al., 2006; Alfano et al., 2007; Alfano, 

Zakem, Costa, Taylor, & Weems, 2009; Chase & Pincus, 2011). Further, nearly all studies have 

examined ‘sleep problems’ as one broad term rather than examining distinct aspects of sleep. For 

example, anxious children report high rates of sleep onset problems, nightmares, difficulty 
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waking up in the morning, daytime sleepiness, and poor sleep quality (Alfano et al., 2006; 

Alfano et al., 2007; Alfano et al., 2010; Forbes et al., 2008; Hansen et al., 2011). Research aimed 

at better delineating how these specific types of sleep problems relate to symptoms of childhood 

anxiety is needed in order to better identify unique risk factors and potential targets for 

intervention.  

Among the few studies to examine specific types of sleep problems among anxious 

children, bedtime resistance (i.e., refusal/reluctance to go to bed) and sleep anxiety (i.e., 

nighttime fears or fear of sleeping alone) have emerged as the most common problems (Gregory 

& Eley, 2005; Hansen et al., 2011; Hansen et al., 2013). Bedtime resistance may include various 

types of emotional responses and child behaviors such as avoidance of getting into bed, requests 

to delay bedtime (e.g., in order to get a drink of water, go to the bathroom, etc.), arguments with 

parents, or demands that a caregiver stay at a child’s bedside. Sleep anxiety or nighttime fears 

can include a broad range of fearful themes including separation from caregivers, fear of the dark 

or imaginary creatures, strange noises, and/or intruders/burglars. Thus, although bedtime 

resistance and sleep anxiety can and do co-occur, they represent separate constructs, and warrant 

distinct examination in the context of childhood anxiety.  There is also evidence to suggest that 

anxious youth have later bedtimes (Hudson et al., 2009) and sleep less than their age-matched 

peers (Alfano et al., 2010), and have more nighttime awakenings than children with other 

psychiatric disorders and healthy children (Ivanenko et al., 2006). 

Do the Sleep Problems of Clinically Anxious Children Require Behavioral Intervention? 

Evidence for a bidirectional relationship between sleep and anxiety means that anxiety 

may lead to disrupted sleep and poor sleep may maintain and/or exacerbate anxiety among 

anxious youth. To date, however, no studies have examined treatment-related changes in sleep 
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among children treated for anxiety. However, data from two large treatment studies examining 

cognitive-behavioral therapy (CBT) for childhood obsessive-compulsive disorder revealed 

parent-reported sleep improvements following treatment (Ivarsson & Skarphedinsson, 2015; 

Storch et al., 2008). Specifically, improvements were found for trouble sleeping, being overtired, 

sleeping less than most kids (Ivarsson & Skarphedinsson, 2015; Storch et al., 2008), and sleeping 

next to someone in family (Storch et al., 2008). Although no similar studies exist for other forms 

of childhood anxiety, specifically, evidence-based treatments for behavioral sleep problems in 

non-clinical samples suggest that insomnia interventions produce improvement in anxiety 

symptoms in school-aged children and adolescents (Paine & Gradisar, 2011; Schlarb, Liddle, & 

Hautzinger, 2011). In one study, following CBT for insomnia (i.e., difficulty falling asleep, 

refusal to sleep alone, and bedtime resistance as a result of poor parental limit setting), children 

reported decreased anxiety and clinically significant improvements at post-treatment and six 

months later (Paine & Gradisar, 2011). In a study of adolescents with insomnia, participants 

reported improvements in overall emotional wellbeing, which included items related to anxiety 

and depressive symptoms, following insomnia treatment (Schlarb et al., 2011).  

In sum, preliminary research suggests that anxiety improvements may occur when sleep 

problems are targeted directly. However, the extent to which different aspects of children’s sleep 

might improve following intervention for an anxiety disorder (other than OCD) is relatively 

unknown. In the adult literature, a meta-analysis of CBT for anxiety disorders suggests that 

anxiety treatment reduces sleep problems, broadly (Belleville, Cousineau, Levrier, & St-Pierre-

Delorme, 2011). Only one study exists in children in which sleep-based outcomes were 

examined following an integrated sleep and anxiety intervention for children with GAD 

(Clementi & Alfano, 2014). Preliminary evidence from this study demonstrated significant child-
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reported improvements in global sleep problems following treatment, but fewer sleep-based 

improvements based on parent-report. Although there were no significant changes in total sleep 

time or sleep onset latency at post intervention, the authors suggest that these variables may not 

fully capture improvements in the specific types of sleep problems anxious children commonly 

manifest, such as bedtime resistance and sleep anxiety (Clementi & Alfano, 2014). Additional 

data regarding whether sleep improvements occur following purely anxiety-focused 

interventions would offer greater information about sleep-anxiety relationships in youth, 

including the potential utility and generalizability of early anxiety-based interventions for both 

problems.  

Overlap in Treatment Approaches  

Theoretical support for the hypothesis that sleep problems may improve following 

treatment of anxiety is rooted in the fact that treatments for childhood sleep problems share 

considerable overlap with interventions for anxiety. Evidence-based sleep interventions typically 

include behavioral and cognitive approaches (Owens, France, & Wiggs, 1999; Tikotzky & 

Sadeh, 2010). Similarly, cognitive-behavioral therapy (CBT), the treatment of choice for child 

anxiety disorders (Cartwright-Hatton, Roberts, Chitsabesan, Fothergill, & Harrington, 2004; 

Compton et al., 2004; Ishikawa, Okajima, Matsuoka, & Sakano, 2007; James, Soler, & 

Weatherall, 2005; Reynolds, Wilson, Austin, & Hooper, 2012; Silverman, Pina, & Viswesvaran, 

2008), involves systematic and gradual exposures to feared situations and various cognitive 

strategies.  Specifically, interventions for anxiety and for sleep problems both focus on 

avoidance reduction (e.g., avoiding performance-based situations, sleeping with the lights on, co-

sleeping), decreasing arousal (e.g., deep breathing and/or muscle relaxation to reduce daytime 

and nighttime anxiety), and parent management techniques (e.g., limit setting, reducing 
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reassurance/over involvement during the day and during bedtime routines) (Clementi, Balderas, 

Cowie, & Alfano, 2014; Silverman et al., 2008). Improvements in both domains (i.e., sleep and 

anxiety) are reflected through increased approach behaviors, decreased arousal, and increased 

self-regulation skills. Collectively, evidence that sleep interventions produce anxiety symptom 

improvements (Paine & Gradisar, 2011; Schlarb et al., 2011), and the common overlap observed 

in intervention approaches targeting sleep and anxiety suggests that anxiety interventions may 

also produce improvement in sleep-based outcomes in a clinically anxious sample.	  

Predictors of Treatment Outcome  

Previous studies have examined factors associated with treatment response in anxious 

children in order to address the question of what treatments work for whom. Such information 

could contribute to the tailoring of interventions to specific child characteristics with the goal of 

increasing remission rates and enhancing overall efficacy. Based on extensive evidence for a 

reciprocal relationship, it might be assumed that the same factors that predict anxiety-based 

outcomes also predict sleep-based outcomes among anxious youth. To date, the child anxiety 

treatment literature has focused on a range of family factors that might contribute to treatment 

response (e.g., Crawford & Manassis, 2001). Additionally, demographic and child 

characteristics, such as age, anxiety severity, and depressive symptoms, have been explored as 

predictors of anxiety improvement following CBT (Berman, Weems, Silverman, & Kurtines, 

2000). 

Available findings are somewhat mixed, but several studies suggest age to be related to 

anxiety-based treatment outcomes. Younger children have shown a more favorable response to 

CBT for anxiety in some studies (Bodden et al., 2008; Southam-Gerow, Kendall, & Weersing, 

2001), and younger children are more likely to enter remission following treatment with CBT or 
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a combination of CBT and pharmacology (Ginsburg et al., 2011). Further, there is some evidence 

that younger children respond more favorability to family-based CBT in comparison to 

individual CBT (Barrett, Dadds, & Rapee, 1996). In contrast, other studies did not find age to be 

related to treatment outcome (Alfano et al, 2009; Berman et al., 2000; Kendall et al., 1997; 

Shortt, Barrett, & Fox, 2001; Silverman et al., 1999; Treadwell, Flannery-Schroeder, & Kendall, 

1995). However, because many of these studies focused on a narrow age range of youth (Kendall 

et al., 1997; Shortt et al., 2001; Treadwell et al., 1995), potential differences in treatment 

outcome across development (e.g., from school-age to adolescence) may have not been captured.  

More consistently, anxiety severity has been shown to predict treatment outcomes. Lower 

pre-treatment anxiety symptoms and lower child-reported trait anxiety predict more favorable 

response to cognitive-behavioral therapy (Berman et al., 2000; Southam-Gerow et al., 2001).  

Other studies have found lower pre-treatment anxiety severity to be a predictor of remission 

post-treatment (Ginsburg et al., 2011). Further, children with lower levels of baseline anxiety 

severity are less likely to meet criteria for an anxiety disorder at post-treatment and two years 

later (Dadds et al., 1999).  

The extant literature also suggests comorbid depressive disorders and/or symptoms to 

predict treatment response (Berman et al., 2000; Crawley, Beidas, Benjamin, Martin, & Kendall, 

2008; Ginsburg et al., 2011). Children with comorbid internalizing disorders (i.e., depressive 

disorders or other anxiety disorders) are less likely to lose their primary anxiety disorder 

following treatment (Ginsburg et al., 2011). Unfortunately, studies that have examined the 

predictive role of depressive disorders have been limited by relatively low numbers of children 

with comorbid depressive disorders. However, children’s higher self-ratings of depressive 
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symptoms (i.e., below the threshold for a clinical disorder) also are associated with poorer 

treatment response (Berman et al., 2000).  

Although no studies have examined sleep-based outcomes following treatment for child 

anxiety, the high prevalence of sleep problems among anxious youth suggest that improvements 

in sleep may be influenced by the same child characteristics (e.g., age, anxiety severity, and 

depressive symptoms) that predict improvements in anxiety. Extensive overlap in treatment 

approaches for anxiety and sleep lend further support to this hypothesis and call for exploration 

of these relationships in order to inform effective treatment methods. 

Summary & Current Study 

In sum, extensive research has shown that anxious children have high rates of sleep 

problems and a bidirectional relationship between anxiety and sleep is well established based on 

both longitudinal and experimental research. Previous sleep-based treatment research indicates 

that reductions in anxiety commonly occur when sleep problems are targeted directly. Less is 

known however regarding whether purely anxiety-focused interventions for children produce 

global improvements in sleep, and/or whether specific types of sleep problems are impacted by 

treatment. Further, established predictors of treatment outcome for childhood anxiety, including 

age, anxiety severity, and depressive symptoms, have yet to be examined in relation to sleep-

based outcomes.  

The current study utilized data collected as part of the Arizona Anxiety Resilience 

Building Project (Pina et al., 2012), an intervention program for anxious youth ages 7 to 16, to 

examine the following aims. First, we examined whether a 12-week CBT intervention program 

for childhood anxiety resulted in improvements in sleep, including both broad and specific types 

of sleep problems. Based on available research it was hypothesized that overall rates of parent-
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reported sleep problems would improve significantly from pre to post intervention among all 

children (Hypothesis 1a). In terms of discrete types of child sleep problems, we expected 

bedtime resistance and sleep anxiety would significantly improve at post-intervention 

(Hypothesis 1b). Second, we examined potential predictors of improvements in sleep at post-

intervention. Based on available research of predictors of anxiety-based outcomes, we 

hypothesized that younger child age, lower pre-intervention anxiety severity, and lower pre- 

intervention depression levels would predict the greatest improvements in parent-reported sleep 

problems at post-intervention (Hypothesis 2).  

Methods 

Participants 

A total of 88 children (ages 7-16) participated in an intervention program for anxiety as 

part of the Arizona Anxiety Resilience Building Project (Pina et al., 2012). Sleep-based 

outcomes were collected from a subset of 35 children only due to the later addition of sleep 

measures to the protocol. Of that subset, 10 children were missing sleep data at one of the two 

time points. Thus, the current study includes a subset of 25 children (13 female; mean age 9.9 

years ±2.6)1. Children were recruited via referrals from school staff (teachers, school counselors, 

nurses, school psychologists, and social workers) in the Tempe, AZ area. The Anxiety Disorders 

Interview Schedule for DSM-IV: Child and Parent Versions (ADIS-C/P) (Silverman & Albano, 

1996) was used to assess inclusion and exclusion criteria. Inclusion criteria included a primary 

anxiety diagnosis, and exclusion criteria included developmental delays, psychosis, 

schizophrenia, suicidal ideation, or current involvement in other treatment services. Nine youth 

were diagnosed with primary separation anxiety disorder (SAD), 8 with generalized anxiety 

disorder (GAD), 3 with social anxiety disorder (SoPh), 2 with specific phobia (SP), 2 with 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Based on the small sample size and exploratory aims of the study, intent to treat analyses were not conducted.  
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obsessive-compulsive disorder (OCD), and 1 with panic disorder (PD). Forty-eight percent of 

youth (n = 12) were Caucasian, and 52 percent (n = 13) were Hispanic/ Latino. Mean annual 

family income was $42,000 and ranged from $25,000 to $69,000, 

Measures 

Anxiety Disorders Interview Schedule- Child and Parent Versions 

 The ADIS-C/P (Silverman & Albano, 1996) was administered to children and parents as 

directed in its manual (Albano & Silverman, 1996). The ADIS-C/P is a reliable semi-structured 

interview for youth ages 7-17 (Kendall, Hudson, Gosch, Flannery-Schroeder, & Suveg, 2008). 

The ADIS-C/P screens for additional disorders including developmental, psychotic, and mood 

disorders. Children and parents were interviewed separately and final diagnoses are based on 

information from both child and parent interviews. The ADIS-C/P also generates reliable 

clinician severity ratings (CSR; rs .80 –.84) (Silverman, Saavedra, & Pina, 2001) used to identify 

primary versus secondary disorders. Psychometric properties of the ADIS-C/P include 

outstanding inter-rater reliability, test–retest reliability, and concurrent validity (Lyneham, 

Abbott, & Rapee, 2007; Silverman et al., 2001). 

Children’s Sleep Habits Questionnaire 

 Parents completed the Children’s Sleep Habits Questionnaire (CSHQ; Owens, Spirito, & 

McGuinn, 2000), a retrospective 45-item parent-report questionnaire commonly used to examine 

sleep behavior in children. Specifically, the CSHQ measures numerous sleep parameters on eight 

subscales: bedtime resistance, sleep duration, parasomnias, sleep-disordered breathing, night 

wakings, daytime sleepiness, sleep anxiety, and sleep onset delay. Parents are asked to recall 

sleep behaviors occurring during a typical recent week. Items are rated on a 3-point scale 

corresponding to the frequency of the sleep behavior: usually (5-7 times/week), sometimes (2-4 
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times/week), and rarely (0-1 time/week). The CSHQ has been shown to have acceptable internal 

consistency and reliability in clinic and community samples of children (Owens et al., 2000).  

Revised Children’s Manifest Anxiety Scale 

 Children completed the Revised Children’s Manifest Anxiety Scale (RCMAS; Reynolds 

& Richmond, 1978), a 28-item self-report measure of general anxiety. Items are rated yes or no 

and summed to yield a total anxiety score. The RCMAS has been shown to have satisfactory 

test-retest reliability (Reynolds, 1981; Wisniewski, Mulick, Genshaft, & Coury, 1987) and 

validity (Reynolds, 1980, 1982). 

Children’s Depression Inventory 

Children completed the Children’s Depression Inventory (CDI; Kovacs, 1992), the most 

widely used measure of depressive symptoms in children and adolescents. The CDI is a 27-item 

self-report measure of depressive symptoms during the previous two weeks. Children respond by 

choosing one of three options per item (rated from 0-2). The total score is normed according to 

age and gender. Reliability and validity data for the CDI are extensive (Saylor, Finch, Spirito, & 

Bennett, 1984; Smucker, Craighead, Craighead, & Green, 1986). Specifically, test-retest 

reliability coefficients range from .66 to .82 (Finch Jr, Saylor, Edwards, & McIntosh, 1987). 

Procedure 

 School staff from 79 different public schools participated in a 2-hour anxiety workshop 

where they were provided information regarding clinical phenomenology of child anxiety. 

Following the workshop staff were given a handout summarizing key components of the 

workshop, including paraphrased stem questions from the ADIS-C/P and information regarding 

the referral process for the current study. All referrals were made at the discretion of the school. 

Following participant recruitment and parental consent/child assent, the ADIS-C/P was 
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administered along with several questionnaires. Once children were evaluated based on the 

study’s criteria, they were randomized into two groups using a 1:2 ratio (child only or child plus 

parent). The current study only examined data from the child plus parent condition. After 

completing the intervention, immediate post-intervention data was collected, followed by a 6-

month follow-up by blinded research assistants. Due to low participant retention at follow-up (n 

= 12), the current study only examines pre and post-intervention measures. All assessment and 

intervention conditions were conducted at a university clinic.  

Intervention 

The 12-week intervention included the use of systematic and graduate exposure to 

anxiety-provoking situations along with cognitive-behavioral approaches to facilitate the 

exposures (Silverman & Kurtines, 1996). Each 60-minute session was conducted with both the 

child and mother present and involved active engagement from both parties. Emphasis was 

placed on reducing parental reinforcement of the child’s anxious behavior and assisting the 

parent in encouraging the child to practice the skills learned in session. Based on the diversity of 

the sample, the intervention was implemented based on a conceptual approach to cultural 

sensitivity (Pina, Villalta, & Zerr, 2009). Clinicians included seven doctoral students (two 

bilingual) who were trained by Armando A. Pina, the developer of the intervention manual (Pina, 

2006). Dr. Pina also conducted weekly on-site supervision meetings and licensed psychologists 

provided oversight for the clinicians. In order to produce an overall rating of protocol adherence, 

all sessions were recorded and independent evaluators rated 20% of randomly selected sessions. 

Ratings for parent involvement yielded 100% and interrater reliability was acceptable (90%).  
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Analytic plan 

All analyses were conducted using SPSS 22.0 statistical software. Preliminary analyses 

included examination of missing data and missing analyses were employed to determine if the 

data was missing at random. Pro-rated mean replacement was used for randomly missing 

questionnaire items. Frequencies and graphical procedures (e.g., histograms and boxplots) were 

examined to assess for possible outliers. Graphical procedures, values of skewness and kurtosis, 

and the Shapiro-Wilk test of normality were also employed to examine distribution. A Levene’s 

test was conducted to assess for homogeneity of variance. Parametric tests were utilized when 

data was normally distributed, homoscedastic, and statistically independent. If violations of 

normality were found, non-parametric tests were employed. Descriptive analyses were also 

conducted for all demographic variables (gender, age, ethnicity, household income) and on all 

sleep, anxiety, and depression variables (ADIS diagnoses, CSHQ, RCMAS, CDI).  

Aim 1: To examine whether an intervention program for childhood anxiety results in 

improvements in sleep. 

To examine if overall rates of parent-reported sleep problems improved from pre- to post-

intervention (Hypothesis 1a), a one-way repeated measures ANOVA was performed using 

CSHQ total scores as the outcome sleep measure. To examine possible changes in specific sleep 

problems at post-treatment (Hypothesis 1b), six separate one-way repeated measures ANOVAs 

were performed to examine changes in the following sleep problems: bedtime resistance, sleep 

anxiety, sleep duration, night wakings, daytime sleepiness, and sleep onset delay (CSHQ 

subscales). The remaining subscales (sleep-disordered breathing, parasomnias) were not 

examined because: 1) problems assessed by these scales generally reflect non-behavioral sleep 

problems that would not be expected to respond to an anxiety-based intervention (e.g., sleep-
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disordered breathing is biologically-based, and parasomnias are developmentally appropriate in 

younger children); and 2) often fall outside of parental awareness based on their occurrence 

during the actual sleep period. Because Type I errors are likely given multiple statistical tests 

among a small sample size, a Bonferroni correction was used (Holm, 1979). The critical value 

for each one-way repeated measures ANOVA was set at p = .007 based on the seven a priori 

hypotheses (.05/7).  

Statistical significance indicates a change in group means that is not due to chance, but 

statistical tests do not provide information about the variability of response to treatment. Further, 

statistical tests do not provide information about the clinical significance of the effect (i.e., 

following treatment, do individuals now have characteristics that are more similar to normal 

populations?) (Jacobson & Truax, 1991). Effect size statistics provide information about the size 

of an effect over and above the information gained from standard statistical tests, but still do not 

provide information about clinically meaningful change. The reliable change index (RCI) takes 

both statistical and clinical significance into consideration and is therefore particularly useful in 

small sample studies (Jacobson & Truax, 1991). RCI takes into account the reliability of a test 

across multiple measures and classifies individuals as “changed” or “unchanged”. Thus, for the 

current study, clinical change on total sleep problems and individual subscales were examined in 

two ways: 1) standardized mean difference (Cohen's d; Cohen, 1988) was used to assess for 

magnitude of effects; and 2) RCI scores were calculated to determine change relative to 

measurement error.  

Cohen’s d effect sizes (Cohen, 1988) were calculated based on the difference in 

individual mean scores from pre- to post-intervention (M1 and M2), divided by the average 

standard deviation of change between pre-intervention and post-intervention for the entire 
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sample (i.e., pool standard deviation; SDpooled): d = M1 - M2 / SDpooled). RCI scores were 

calculated based on the Jacobson and Truax (1991) equation: RCI = (Post – Pre/Sdiff). Test-retest 

reliabilities based on Owens, Spirito & McGuinn (2000) were used to calculate the standard error 

of difference between pre- and post-intervention to indicate whether change would occur on the 

repeated measure in the absence of the intervention (i.e., due to measurement error rather than 

true change). The following test-retest reliabilities were used: for the total CSHQ, r = .63; 

bedtime resistance, r = .68; sleep anxiety, r = .79; sleep duration, r = .40; daytime sleepiness, r = 

.65, night wakings, r = .63; sleep onset delay, r = .62. Clinical improvement was determined 

based on an RCI less than -1.96 (Jacobson & Truax, 1991).  

Aim 2: To examine potential predictors of sleep-based improvements following an intervention 

program for child anxiety. 

To test the hypothesis that younger children, lower baseline anxiety severity levels, and 

lower baseline depression levels will predict the greatest improvements in parent-reported sleep 

problems at post-intervention (Hypothesis 2), we ran a hierarchical linear regression model with 

post-intervention sleep problems (CSHQ total) as the outcome variable, and age, pre-intervention 

anxiety (RCMAS), and pre-intervention depression (CDI) as the predictors while controlling for 

pre-intervention sleep problems (CSHQ total).  

Power analyses for Hypothesis 2 were conducted using G*Power 3.1 (Faul, Erdfelder, 

Buchner, & Lang, 2009). Based on the existing sample size (n = 25), the number of tests we ran, 

and power of 0.8, we were able to detect large effects with a Type I error of .05. 

Results 

Preliminary Analyses 
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Data were determined to be missing completely at random as indicated by a non-

significant Little’s MCAR test (χ2 = 267.35, p = 0.99).  Distributions of scores on most variables 

were determined to be non-normal as evidenced by non-significant results from the Shapiro-Wilk 

test of normality. As is recommended for studies with small sample sizes and data that is not 

normally distributed (Blair & Higgins, 1985; Pett, 1997), nonparametric methods were utilized. 

Specifically, Wilcoxon signed-rank tests were used to analyze sleep-related changes from pre- to 

post-intervention. However, results from non-parametric tests did not differ from parametric 

tests; thus, analyses using parametric tests were reported. 

See Table 1 for an overview of participant characteristics. See Table 2 for correlations 

among hypothesized predictors and outcomes. 

Aim 1: To examine whether an intervention program for childhood anxiety results in 

improvements in sleep. 

A one-way repeated measures ANOVA (with a p-value for significance set at .007) 

examining parent-reported sleep problems on the CSHQ revealed that total sleep problems 

significantly decreased from pre-intervention (M = 53.13, SD = 11.50) to post-intervention (M = 

43.70, SD = 8.29), F(1, 19) = 22.91, p < .001. Based on examination of specific sleep subscales, 

bedtime resistance, F(1, 24) = 17.50, p < .001, and sleep anxiety decreased significantly from 

pre-to post-intervention, F(1, 24) = 34.19, p < .001. Daytime sleepiness also decreased at a 

marginal level, F(1, 24) = 8.31, p =.008. There were no significant changes for sleep duration, 

F(1, 24) = 4.69, p =.04, night wakings, F(1, 24) = 3.14, p =.09, or sleep onset delay, F(1, 23) = 

1.64, p =.21.2 See Table 3. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 Although the sample size was too small to allow for analyses based on developmental differences, we re-ran tests 
of primary outcomes analyses on n = 20 children 12 years and under as exploratory post hoc tests. Results remained 
unchanged with the exception of pre to post changes in daytime sleepiness, which became significant. 
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Cohen’s d effect size statistics (Cohen, 1988) revealed a large effect size for total sleep 

problems (d = 1.01), bedtime resistance (d = 0.95), and sleep anxiety (d = 1.48). Small to 

moderate effects were found for daytime sleepiness (d = 0.58), sleep duration (d = 0.38), night 

wakings (d = 0.43), and sleep onset delay (d = 0.26). Based on the reliable change index (RCI), 

20% of participants (n = 4) experienced clinically significant improvement on total sleep 

problems from pre- to post-intervention (RCI < -1.96; Jacobson & Truax, 1991). Examination of 

specific sleep subscales revealed that of the scales that were statistically (or marginally) 

significant, 7 children (28%) experienced clinically significant improvement on bedtime 

resistance, 10 children (40%) experienced clinical improvement on sleep anxiety, and 3 children 

(12%) experienced clinical improvement on daytime sleepiness. Further, 4 children (16%) 

experienced clinical improvement of nighttime wakings, while only 1 child (4%) experienced 

clinical improvement of sleep duration or sleep onset delay. See Table 2. 

Aim 2: To examine potential predictors of improvements in sleep following an intervention 

program for child anxiety. 

Hierarchical multiple regression was used to assess whether child age, baseline 

depressive symptoms (CDI), and/or baseline anxiety severity (RCMAS) predicted total sleep 

problems (post-intervention CSHQ) following treatment after controlling for baseline sleep 

problems (pre-intervention CSHQ). Preliminary analyses were conducted to ensure assumptions 

of normality, linearity, and homoscedasticity were met. No outliers were identified based on 

standardized residuals falling below 3.3 and above -3.3 (Tabachnick & Fidell, 2007). Problems 

with multicollinearity were not present as evidenced by Tolerance > .1 and VIF < 10. Pre-

intervention CSHQ was entered at Step 1. After entry of age, baseline depression, and baseline 

anxiety severity at Step 2, the total variance explained by the model as a whole was 46%, F(4,15) 
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= 3.25, p = .04. Age, baseline depression, and baseline anxiety severity explained only an 

additional 5% of the variance in post-treatment sleep problems, after controlling for pre-

treatment sleep problems. This change was not significant however; R squared change = 

.05, F change (3, 15) = .43, p = .74.  

Discussion 

The present study addressed a notable gap in research focused on sleep problems among 

anxious youth; namely, the impact of an anxiety-focused intervention on sleep-related outcomes. 

The first aim of the study was to examine whether anxiety-based treatment produced 

improvements in sleep, and whether specific types of sleep problems were impacted by 

treatment. We hypothesized that global rates of parent-reported sleep problems would improve 

significantly from pre to post intervention, and that bedtime resistance and sleep anxiety, 

specifically, would significantly improve at post-intervention. Results supported these 

hypotheses, revealing significant changes in parent-reported total sleep problems, bedtime 

resistance, and sleep anxiety from pre- to post-intervention. Accordingly, it seems that purely 

anxiety-focused interventions may be useful for reducing certain sleep problems in a portion of 

anxious children. These findings suggest the potential generalizability of anxiety-based 

interventions for targeting both anxiety and sleep problems, particularly problems related to the 

pre-sleep period (e.g., bedtime resistance and sleep anxiety).  

Findings for specific sleep problem subscales were consistent with the outcome for parent 

report of sleep problems in anxious children. Other studies have found parents typically report 

problems focused on bedtime resistance and sleep anxiety (Alfano, Patriquin, & De Los Reyes, 

in press; Gregory & Eley, 2005; Hansen et al., 2011; Hansen et al., 2013). Further, studies 

comparing subjective and objective sleep data reveal parents (and children) to report high levels 
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of sleep problems in the absence of objective sleep alterations (Alfano et al., in press). Rather 

than attribute these findings to measurement error, researchers suggest that subjective sleep 

complaints likely reflect pre-sleep behaviors (e.g., bedtime resistance, nighttime fears, avoidance 

of sleeping alone) as well as possible sleep state misperception and/or overall poor sleep quality 

among anxious children (Alfano et al., in press; Clementi & Alfano, 2014). Thus, parents may 

not separate pre-sleep from actual sleep-based alterations when reporting on their child’s sleep. 

As such, it remains unclear whether reported improvements in certain types of sleep problems 

(i.e., bedtime resistance and sleep anxiety) reflect changes (i.e., improvements) in actual sleep 

patterns or quality. 

Although statistical results indicated sleep-related improvements, the clinical 

meaningfulness of these changes is unclear as RCI analyses (Jacobson & Truax, 1991) revealed 

meaningful change in less than half of the sample. In this sense, clinical improvement can be 

examined by comparing post-intervention symptom scores to normative samples (Kendall & 

Grove, 1988) where “normal” symptom scores fall within one standard deviation of the 

normative group mean (Kendall & Grove, 1988). Based on data from a large sample of healthy 

school-aged children (Owens et al., 2000), anxious children in the current study reached 

normative levels on most types of sleep complaints. However, a vast majority of children had 

elevated levels of daytime sleepiness and nearly half had sleep problem scores above the clinical 

cut-off at post-intervention (CSHQ > 41; Owens et al., 2000). Alfano and colleagues (in press) 

too, found elevated level of daytime sleepiness in anxious youth compared to controls despite no 

differences in objectively assessed (actigraphy) sleep. Thus, daytime tiredness could reflect 

poorer sleep quality or greater overall sleep need in anxious kids. For example, chronic daytime 

anxiety/worry might serve to increase homeostatic sleep drive via attempts to down-regulate the 
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physiologic/biochemical effects of stress and arousal (Alfano et al., in press). Investigation of 

these relationships calls for the combined use of subjective and objective measures of sleep as 

part of intervention studies.  

The second aim of the study was to examine potential predictors of sleep-related 

improvements at post-intervention. Based on established predictors of treatment outcome for 

childhood anxiety, we hypothesized that younger child age, lower pre-intervention anxiety 

severity, and lower pre-intervention depression levels would predict the greatest improvements 

in parent-reported sleep problems at post-intervention. Results did not support this hypothesis. 

On one hand, this is not necessarily surprising given the exploratory nature of this aim and our 

small sample size. No previous studies have examined predictors of sleep improvements in 

anxious youth and our hypotheses were rooted in the postulation that predictors of anxiety 

treatment outcomes might similarly predict sleep outcomes due to the shared mechanisms 

between sleep and anxiety interventions. However, even the findings of predictors of anxiety-

related improvement are mixed (Berman et al., 2000).  

On the other hand, some unique characteristics of sleep behavior warrant consideration. 

Sleep routines, patterns, and problems are strongly influenced by stage of development, more so 

than anxiety (Colrain & Baker, 2011; Sadeh, Raviv, & Gruber, 2000). The broad age range 

examined in the current study may have therefore limited our ability to detect relationships with 

other variables that predict sleep-based outcomes. Also, because parental sleep practices and 

beliefs, such as parental limit setting during the pre-sleep period, contribute to and maintain sleep 

problems (Clementi et al., 2014), these factors may be more relevant to consider in relation to 

children’s sleep-based outcomes. This represents an important question for future research. 

There are a number of limitations to the present study. As mentioned previously, the 
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small sample size only allowed for the detection large effects in some analyses and limited our 

ability to examine possible developmental (i.e., child versus adolescent) and diagnosis-specific 

differences. Importantly, a control group was not included but would be needed to assert that the 

anxiety-focused intervention caused sleep-related improvements. Without a control group, we 

cannot conclude that changes in sleep are related to anything outside of spontaneous 

improvement or improvement related to unmeasured additional variables. Finally, objective sleep 

measures (e.g., polysomnography or actigraphy) and child-report of sleep problems were not 

examined. Subjective report of total sleep duration often does not correspond with true sleep 

time (Alfano et al., in press). Thus, the parent-reported sleep duration subscale in the current 

study likely provides inaccurate information about actual sleep duration. Further, discrepancy 

often exists across parent and child report of sleep problems (Alfano et al., in press; Short, 

Gradisar, Lack, Wright, & Chatburn, 2013), and information from multiple informants is critical 

for child-focused research in general. Children may report more accurate information related to 

problems that occur after “lights off” (e.g., sleep onset, nighttime wakings). In fact, a study 

examining an integrated sleep and anxiety intervention revealed children but not parents tended 

to endorse sleep-related improvements perhaps reflecting changes that occur outside of parental 

awareness (Clementi & Alfano, 2014). However, parents may be more likely to accurate report 

pre-sleep anxiety-based behaviors (e.g., bedtime avoidance) whereas children may not interpret 

these behaviors to be problematic. In sum, future larger studies incorporating objective measures 

of sleep as well as a comparison control group are needed.  

In conclusion, the current study suggests that purely anxiety-focused child interventions 

may be useful for reducing sleep problems particularly in the pre-sleep period. However, 

separate sleep-focused interventions may be required to reduce sleep problems to 
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normative/clinically significant levels. The current study also supports previous work suggesting 

that parent-report of childhood sleep problems is based primarily on pre-sleep problems (e.g., 

bedtime resistance and sleep anxiety) rather than actual sleep-based symptoms. Thus, 

information from multiple informants and measures (parent, child, and objective report) is 

necessary for examining all aspects of sleep. Larger randomized control trials with parent-report, 

child-report, and objective sleep data are required to determine whether sleep improvements 

occur as a result of anxiety treatment, but our preliminary findings suggest that some types of 

sleep problems may improve following anxiety-based interventions for childhood anxiety.  
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Table 1. Participant characteristics. 

Age (in years) M = 9.92 SD = 2.57 

Gender  

   Female 

   Male 

 

13 (52%) 

12 (48%) 

Ethnicity 

   Hispanic 

   Caucasian 

 

13 (52%) 

12 (48%) 

Clinically significant sleep problemsa 

    Pre-intervention   

    Post-intervention 

 

20 (80%) 

10 (40%) 

Note: M = mean; SD = standard deviation; aClinically significant sleep problems determined by 

Owens et al. (2000) as total CSHQ score ≥ 41 
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Table 2. Correlations. 

Variable 1 2 3 4 5 6 7 

1. Age -       

2. Pre CSHQ -0.19 -      

3. Pre RCMAS 0.22 -0.08 -     

4. Pre CDI -0.09 0.08 -0.26 -    

5. Post CSHQ -0.05 0.65** 0.05 -0.15 -   

6. Post RCMAS -0.24 -0.03 0.52* 0.09 -0.09 -  

7. Post CDI -0.09 0.16 0.35 -0.04 .46† 0.59** - 

Note: **p < .01, *p < .05, †p < .10 
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Table 3. Treatment outcome data. 

 Pre Post Effect Size (d) Percentage 

Improveda 

RCMAS 11.91 (7.1) 5.55 (6.57)   

CDI 25.75 (3.39) 3.80 (5.77)   

CSHQ 53.14 (10.91) 43.46 (7.98)* 1.01 20% 

   Bedtime 

Resistance 

10.40 (3.82) 7.51 (1.95)* 0.95 28% 

   Sleep Anxiety 8.14 (2.55) 5.07 (1.45)* 1.48 40% 

   Sleep Duration 4.44 (1.58) 3.88 (1.33) 0.38 4% 

   Daytime 

Sleepiness 

14.71 (3.21) 12.90 (2.99) 0.58 12% 

   Night Wakings 4.60 (2.04) 3.84 (1.46) 0.43 16% 

   Sleep Onset 

Delay 

1.80 (0.82) 1.58 (0.88) 0.26 4% 

Note: *p < .001; aImproved = reliable change index (RCI) < -1.96; RCI = (Post – Pre/Sdiff) 

Data are mean (standard deviation). d = effect size calculated using mean scores; Effect size 

magnitude: .20 = small, .50 = moderate, .80 = large; RCMAS = Revised Children’s Manifest 

Anxiety Scale; CDI = Children’s Depression Inventory; CSHQ = Children’s Sleep Habits 

Questionnaire. 
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