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Abstract


Background: Although worry is common in children, empirical models of worry remain largely untested in youth. A small number of studies have established preliminary links between cognitive variables and worry in children younger than age 12 years. These cognitive variables include positive and negative beliefs about worry, intolerance of uncertainty, and problem orientation. Aims: The current study examined these variables concurrently and their association worry. We also examined the extent to which intolerance of uncertainty mediated the association between worry and beliefs about worry. Method: Eighty elementary school children ages 8 to 12 years completed a battery of self-report measures. Results: As a group the cognitive variables significantly predicted worry scores; negative beliefs about worry was the only significant individual predictor. As a group, the four cognitive variables discriminated clinical from nonclinical levels of worry; positive beliefs about worry and intolerance of uncertainty were the only significant individual predictors. Finally, intolerance of uncertainty mediated the association between worry and both positive and negative beliefs about worry. Conclusions: Components of a cognitive model of worry are largely applicable to children. Negative beliefs about worry were associated with worry across the continuum while intolerance of uncertainty and positive beliefs about worry were more strongly associated with clinical levels of worry. Intolerance of uncertainty accounted for a significant portion of the association between metacognition and worry and may be a particularly effective target for treatment. Further implications for conceptual models and treatment interventions are discussed.
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Introduction

Although worry is common in children (Orton, 1982), relatively little is known about specific etiological or maintaining factors in worry or Generalized Anxiety Disorder (GAD) in youth. In adults, cognitive models of GAD and worry have received strong empirical support (Behar, DiMarco, Hekler, Mohlman, & Staples, 2009; Ladouceur, Blais, Freeston, & Dugas, 1998; Robichaud & Dugas 2005), and more recent work indicates that such conceptualizations are also applicable to adolescent worry (e.g., Cartwright-Hatton, Roberts, Chitsabesan, Fothergill, & Harrington, 2004; Gosselin, et al., 2007; Laugesen, Dugas, & Bukowski, 2003). However, cognitive models of worry remain largely untested in children. 


GAD has a chronic course (Bruce et al., 2005), with many adults reporting worrying since childhood (DSM-IV; American Psychiatric Association, 2000).  As such, identifying and effectively treating worry in children has important, life-long implications. Several randomized controlled trials indicate that Cognitive-Behavioral Therapy (CBT) is effective for children with GAD (see Flannery-Schroeder, 2004); however, there appears to be a relative lack of literature on children with GAD specifically (Suveg, Jacob, & Thomassin, 2009), and only one known study has examined the efficacy of a CBT protocol targeted directly at childhood GAD (Payne, Bolton, & Perrin, 2011). An empirically supported cognitive model of worry in children would build upon general CBT treatment packages and clarify maladaptive cognitive themes for restructuring. Furthermore, testing models that move beyond simple predictions to account for associations between cognitive variables would improve our understanding of the worry process. 

In children, preliminary studies have linked worry with cognitive variables, including beliefs about worry (Bacow et al., 2009; Wilson & Hughes, 2011), intolerance of uncertainty (Comer et al., 2009), and problem solving beliefs (Parkinson & Creswell, 2011). However, few studies have examined several cognitive variables simultaneously in children. A notable exception is Failko, Bolton, & Perrin (2012), who included positive beliefs, intolerance of uncertainty, and cognitive avoidance in children ages 7 to 12 years; however, they were unable to include a measure of negative problem orientation and did not examine negative beliefs about worry, a key component of Wells’ (2004) metacognitive model. 
The current study builds on this work by examining several components of cognitive models of worry, including both positive and negative beliefs about worry, intolerance of uncertainty, and negative problem orientation. This is the first study to examine these variables concurrently in children. Each of the cognitive variables will be discussed in more detail.
Beliefs About Worry

Worry is defined as an anticipatory cognitive activity of repetitive, mostly verbal thoughts associated with potential threat and its consequences (Vasey, Daleiden, Davey, & Tallis, 1994). Metacognitive models of worry emphasize the role of positive and negative beliefs about worry and suggest that such beliefs play a central role in the development and maintenance of clinical worry. Positive beliefs about worry reflect beliefs that worry helps to facilitate cognitive avoidance, reduces both the chance of negative outcomes and their consequences, increases control, and facilitates motivation, analytic thinking, and problem solving (Davey, Tallis, & Capuzzo, 1996; Freeston, Rhéaume, Letarte, & Dugas, 1994). Negative beliefs include ideas that worrying disrupts effective performance, exaggerates the problem, and causes emotional discomfort (Davey et al., 1996) and are proposed  have a unique association with clinical levels of worry (Wells, 1995; Wells, 2004; Wells & Carter, 1999). Wells has proposed a metacognitive model of worry that expands this work, suggesting that metaworry, defined as worry about worry itself, is also strongly associated with clinical worry (Wells, 2004). 
Preliminary studies of metacognition in adolescents and children suggest that positive and negative beliefs about worry are indeed relevant to worry in youth (see Ellis & Hudson, 2010, for a comprehensive review), although findings with children are less consistent. Support was found for a five factor model of metacognition in an adolescent sample (Cartwright-Hatton, Mather et al., 2004) and a four factor model in children 7 to 17 years with each subscale correlating positively with worry (Bacow, Pincus, Ehrenreich, & Brody, 2009). Positive beliefs have been associated with higher worry in nonclinical youth (Laugesen et al., 2003; Wilson et al., 2011) and adolescent high worriers ( >80th percentile of the sample) endorse more positive beliefs compared to moderate worriers (40th-60th percentile) (Gosselin et al., 2007).  Metacognition has also been associated with emotional symptoms in adolescents with GAD, and those with GAD reported more metacognitive beliefs compared to nonclinical adolescents (Ellis & Hudson, 2011). Not all work has supported this association, however. Muris and colleagues (1998) found that clinical children (8 to 13 years) with GAD or Overanxious Disorder reported no positives to their worry, and Wilson and Hughes (2011) failed to find an association between positive or negative beliefs and worry in younger community children ages 6 to 10 years. Further, a recent path analysis found positive beliefs were not associated with worry after the influence of intolerance of uncertainty and cognitive avoidance were included in the model (Fialko et al., 2012)
Intolerance of Uncertainty

 Intolerance of uncertainty has been consistently linked with worry in adults. Intolerance of uncertainty is characterized as negative emotional, cognitive, and behavioral reactions to ambiguous situations or events (Buhr & Dugas, 2006), and includes beliefs that uncertainty is stressful, upsetting, and interferes with functioning (Buhr & Dugas, 2002). Behar et al.’s (2009) review of the adult literature (2009) generally supports the association between intolerance of uncertainty and worry or GAD in adults. However, results were mixed in terms of its unique association with worry compared to other anxiety disorders, as intolerance of uncertainty has been linked closely with OCD. 


Although work with younger children remains scarce, findings suggest associations similar to those found in adults. For example, Laugesen et al. (2003) found that intolerance of uncertainty significantly predicted worry in adolescents and was the strongest predictor in a discriminant function classifying moderate and high worriers. In a study of nonclinical adolescents in the Netherlands, intolerance of uncertainty was related to both worry and social anxiety, but not depression (Boelen, Vrinssen, & van Tulder, 2010);  in Iranian adolescents intolerance of uncertainty was positively associated with worry, but only in girls (Barahmand, 2008). Intolerance of uncertainty in children has received limited attention and only recently have Comer et al. (2009) adapted a measure for children ages 7 to 17 years. They found that intolerance of uncertainty was positively associated with worry and discriminated clinically anxious from community samples, with consistent results across age and gender. A recent path analysis also suggested that intolerance of uncertainty was moderately (.55) associated with worry in children ages 7 to 12 years (Fialko, Bolton, & Perrin, 2012).
Negative Problem Orientation

Negative problem orientation has also been implicated as a key variable in cognitive models of worry in adults. Negative problem orientation is defined as beliefs that problems pose threats to well-being, doubt about problem solving ability, and pessimism about the problem resolution (D’Zurilla, Maydeu-Olivares, & Kant, 1998). Robichaud and Dugas (2005) found that 
negative problem orientation predicted more variance in worry than depression, and discriminated between high and low worriers. In another study negative problem orientation and intolerance of uncertainty both made unique and shared contributions in the prediction of worry (Dugas, Freeston, & Ladouceur, 1997).  Finally, negative problem orientation and intolerance of uncertainty have shown positive correlations with GAD severity (Dugas et al., 2007)

Few studies have examined the role of negative problem orientation and worry in adolescents and children. Tests of a cognitive model of worry in adolescents indicated that negative problem orientation, positive beliefs about worry, and intolerance of uncertainty significantly predicted worry scores; negative problem orientation and intolerance of uncertainty also significantly discriminated moderate and high worry groups (Laugesen et al., 2003). Low problem solving confidence has also been linked with higher worry in community children as young as age 6 (Parkinson & Creswell, 2011; Wilson et al., 2011), although this effect may be moderated by ethnicity (Saurez-Morales & Bell, 2006).  

Intolerance of Uncertainty as a Mediator


While numerous cognitive variables have been linked with worry, associations between the variables remain understudied, and investigations thus far have focused largely on main effects models. Our understanding of the worry process may be advanced, however, by also examining the how of these cognitive models and expanding models to test hypotheses about potential mediators. Results from a recent randomized controlled trial suggest one possible mediation model. A comparison of metacognitive therapy for GAD to intolerance of uncertainty therapy found that both interventions resulted in decreases in positive and negative beliefs about worry and intolerance of uncertainty (van der Heiden, Muris, & van der Molen, 2011). Interestingly, the metacognitive therapy protocol resulted in larger decreases in intolerance of uncertainty, suggesting that altering metacognitions may have decreased intolerance of uncertainty as a result. Therefore, metacognitions might have both a direct effect on worry and an indirect effect through an association with intolerance of uncertainty. 
The Current Study




Cognitive models of worry, including positive and negative beliefs about worry, intolerance of uncertainty, and negative problem orientation, have been empirically supported in adult samples and emerging work suggests that these factors might also be relevant to adolescents and children. This is the first known study to examine the association between worry and both positive and negative beliefs about worry, intolerance of uncertainty, and negative problem orientation simultaneously in children younger than age 12 years.  
  We tested three related hypotheses. First, it was hypothesized that the cognitive variables of positive and negative beliefs about worry, negative problem orientation, and intolerance of uncertainty significantly predict worry. Second, it was hypothesized that the cognitive variables would discriminate clinical from nonclinical worriers, and that negative beliefs would be a significant individual predictor. Third, we predicted that intolerance of uncertainty would mediate the association between worry and both positive and negative beliefs about worry.

Method

Procedure

The study was approved by the University of Louisville’s Institutional Review Board and both parental consent and child assent were required for study participation.  Children were recruited through elementary schools and flyers placed throughout the community. Packets were distributed to children at school, completed at home, and returned to the teacher. Packets were distributed and returned through the mail for those recruited with flyers. The response rate was approximately 11.2%.  The required sample size was calculated a priori using G* Power 3.1, (Faul, Erdfelder, Lang, & Buchner, 2007). To detect a medium effect size (.20) with a power of .80, a sample size of at least 65 is necessary for a linear multiple regression with 4 predictors. 
Participants in this study were 80 children between the ages of 8 and 12 years (n = 12 eight-year-olds, n = 21 nine-year-olds, n = 22 ten-year-olds, n = 12 eleven-year-olds, and n = 3 twelve-year-olds, and 10 children did not indicate age). The average age was 9.6 years (SD = 1.10). Most children were female (71%; n = 57) and European American (74%).  Preliminary analyses of sampling differences (each of the schools and flyer) indicated a difference in child age, p < .05, and worry/oversensitivity scores, p < .05, but not PSWQ-C scores. Groups did not differ on any of the other cognitive variables. Recruitment site was used as a covariate in all future analyses.

Measures

Penn State Worry Questionnaire-Child Version (PSWQ-C; Chorpita, Tracey, Brown, Collica, & Barlow, 1997). The PSWQ-C is a 14-item self-report measure designed to assess worry in children ages 6 to 18 years. The measure has good internal consistency, test-retest reliability, discriminant validity, and convergent validity with the worry/oversensitivity scale of the Revised Children’s Manifest Anxiety Scale (Chorpita et al., 1997). Removing the three reverse scored items improves psychometric properties with children ages 8 to 12 years (Muris, Meesters, & Gobel, 2001), and so  the shortened 11-item version  was used in this study. Internal consistency was good in this sample, with Cronbach’s alpha =.88.  
Revised Child’s Manifest Anxiety Scale (RCMAS; Reynolds & Richmond, 1978). The RCMAS is a 37-item self-report measure, readable at a third grade level. Only worry/oversensitivity subscale scores were used in this study. Reliability and validity have been shown to be good to excellent (Gerard & Reynolds, 2004), and internal consistency is good (Reynolds & Paget, 1983). In this study, raw subscale scores were converted to age adjusted T-scores, based on published norms (Reynolds & Paget, 1983). The subscale showed good internal consistency in this sample, Cronbach’s alpha=.79.
The Metacognitions Questionnaire for Children (MCQ; Bacow et al., 2009). The MCQ is a 24-item self-report questionnaire for children ages 7 to 17 years and readable at a second grade level. Positive and negative metaworry subscales were used for this study. Initial evaluations indicate good internal consistency, concurrent validity with measures of worry, and criterion validity (Bacow et al., 2009). Cronbach’s alpha = .89 in this sample, indicating good internal consistency. 

Social Problem Solving Inventory-Revised-Child Adaptation (SPSI; D’Zurilla & Nezu, 1990). The SPSI-R is a 52-item self-report measure assessing approaches to solving problems in adults. The measure consists of five factors, including positive problem orientation, negative problem orientation, rational problem solving, impulsivity/carelessness style, and avoidance style. Currently, no measures of problem orientation are available for use with children. For the current study, the Negative Orientation (10 items) subscale was adapted for use with children ages 8 to 12 years. Items were reworded to be appropriate at a third grade reading level (as measured by the Flesch-Kincaid reading level), while maintaining meaning. Preliminary item changes were reviewed and modified with three doctoral students in clinical psychology and the lab director until consensus was reached. Cronbach’s coefficient alpha of .86 suggested adequate internal consistency for this sample.
Intolerance of Uncertainty Scale for Children (IUSC; Comer et al. 2009). The IUSC is a 27-item self-report measure for children 7-17 years that assesses negative reactions to uncertain situations and events. Preliminary findings suggest strong psychometric properties, including internal consistency, and convergent validity (Comer et al., 2009. The measure showed good internal consistency in this sample (Cronbach’s alpha=.92).
Data Analytic Plan

Analyses were conducted using the Statistical Package for the Social Sciences (SPSS), version 19.0. Preliminary analyses of the negative problem orientation scale of the Social Problem Solving Inventory-Revised-Child adapted measure, examining internal consistency with Cronbach’s alpha and item-total correlations, and convergent validity with a review of correlations expected with other related variables. Descriptive statistics were estimated by calculating means and standard deviations and comparing scores to previously published norms. Gender differences in worry and the cognitive variables were examined with pooled-variance t-tests, a test that accounts for sample size by weighting the sample variances (Field, 2005). 
To test the first hypothesis, a regression analysis was used to examine the four cognitive variables (Block 2), controlling for recruitment site differences (Block 1), to predict continuous PSWQ-C worry scores. To test the second hypothesis that the cognitive variables would discriminate clinical from nonclinical worry, children were first identified as clinical or nonclinical level worriers based on worry/oversensitivity T scores, a method used previously to identify highly anxious children (Beidel & Turner, 1997; Mattison, Bagnato, & Brubaker, 1988; Saurez & Bell-Dolan, 2001). A cut-off score of T > 60 has been shown to discriminate clinical from nonclinical children (Mattison et al., 1988). Using this cut-off score, 43 children were classified as nonclinical worriers and 27 as clinical worriers. A binary logistic regression was then constructed with worry group (nonclinical or clinical level) as the dependent variable, and recruitment site (Block 1) and the cognitive variables (Block 2) as the predictors. To test the third hypothesis that intolerance of uncertainty would mediate the association between worry and positive and negative beliefs, mediation analyses were conducted using an SPSS macro which uses bootstrapping, a resampling procedure, to estimate the indirect effect of the proposed mediator (see Preacher & Hayes, 2008, for a full discussion of the benefits of this approach to testing mediation). Using this macro, we estimated bootstrap standard errors and confidence intervals for the indirect effect based on k = 1000 bootstrap samples, with 95% confidence intervals around the mediation effect. To test more than one independent variable in the mediation model, we ran the mediation model separately for each independent variable, controlling for the other proposed independent variable, as suggested by Preacher and Hayes (2008). We then examined the bootstrapped confidence intervals around the effect.  

Results

Descriptive Statistics

Overall, the sample reported higher than expected worry, negative and positive beliefs about worry, intolerance of uncertainty, and negative problem orientation. See Table 1 for descriptives. The average adjusted PSWQ-C score for this sample was much higher than another community sample (Muris et al., 2001), and falls in the 86th percentile based on community norms (Muris et al., 2001). Standard PSWQ-C scores were also elevated compared to previous published norms for community samples (Comer et al., 2009). Similarly, scores on the worry/oversensitivity subscale suggest that the sample is highly worried. The average T score for the current sample was comparable to that of a sample of children with anxiety disorders (Mattison et al., 1988). Further, 41% of the sample scored above 60, a cut-off score considered “pathological” and used to discriminate clinical from nonclinical children (Mattison et al., 1988). 


Preliminary psychometrics of the negative problem orientation scale of the Social Problem Solving Inventory-Child adapted measure were next examined. Cronbach’s coefficient alpha = .86 suggested adequate internal consistency and item-total correlations ranged from .27 to .82. Results were consistent when younger (8-9 years) and older (10-12 years) children were examined separately, with adequate internal consistency (alpha = .77 and alpha = .90, respectively). Item 1 failed to correlate significantly with the total score for the younger group, but all other items correlated significantly, ranging from .49 to .74. In the older group Item 22 failed to correlate significantly with the total score. Correlations for other items ranged from .60 to .89. The measure appeared to have adequate convergent validity, as evidenced by expected associations with other related variables. Negative problem orientation correlated positively with PSWQ-C, r = .52, p < .001, worry/oversensitivity, r = .54, p < .001, and intolerance of uncertainty scores, r = .76, p <. 001. 


A series of t-tests were used to compare male and female children on the four cognitive variables and the two measures of worry. Means, standard deviations, and t statistics are presented in Table 2. Results indicated that female children reported significantly higher levels of negative beliefs about worry and negative problem orientation. 

Partial correlations between variables, controlling for recruitment site, are presented in Table 3. As expected, PSWQ-C scores were positively correlated with negative beliefs about worry, intolerance of uncertainty, and negative problem orientation. Contrary to expectations, positive beliefs about worry did not correlate with worry. Child age showed a significant negative correlation with worry.
Hypothesis Testing


To test the first hypothesis that the cognitive variables would significantly predict PSWQ-C worry, recruitment site was entered into Block 1 and the cognitive variables were entered into Block 2. The regression was significant, F(5, 74) = 10.32, p < .001, R2 change =.33, p < .001. The overall regression explained 41% of the variance in PSWQ-C scores. Of the individual predictors, only negative beliefs about worry was significant, t = 2.36, p = .02. This suggests that as a group the four cognitive variables significantly predict worry and that negative beliefs make the strongest contribution to the prediction. Multicollinearity between cognitive variables was assed by examining VIF and tolerance values. VIFs were all lower than 10 and tolerance values larger than .20, indicating that multicollinearity was not a concern (Field, 2005).

The second hypothesis that the cognitive variables would distinguish clinical level from nonclinical level worriers was tested with a binary logistic regression, with recruitment site in Block 1 and the cognitive variables in Block 2. Variables were standardized to facilitate interpretation of odds ratio results. Both Block 1 and Block 2 were significant,X2 (df = 4) = 13.46, p = .01 and X2(df=3) = 30.05, p < .001, respectively. This indicates that the addition of the cognitive variables resulted in significant improvement over Block 1. Overall, Block 2 accurately classified 86% of the children as clinical or nonclinical level worriers, compared to 71% in Block 1. Recruitment site was a significant predictor, Wald= 4.23, p = .04, as were intolerance of uncertainty and positive beliefs about worry, Wald = 5.55, p = .02, exp b = 8.45, and Wald = 6.49, p = .01, exp b = .20, respectively. This indicates that a child who scores one standard deviation above the mean on intolerance of uncertainty is more than eight times more likely to be in the clinical worry group, while one standard deviation above the mean on positive beliefs increases the odds of being a clinical worrier by 20%. 


We tested the third hypothesis that intolerance of uncertainty mediates the association between worry and positive and negative beliefs about worry using the macro described above. Direct and indirect effects are presented in Table 4. The positive beliefs model explained 35% of the variance in worry and results also suggested that negative beliefs about worry, entered as a covariate, was significant, t = 2.82, p = .01. As can be seen in Table 5, the bootstrapped 95% CI on the indirect effect of positive beliefs about worry on worry, through intolerance of uncertainty, does not include 0, indicating a significant indirect effect at the level of p < .05. This suggests that intolerance of uncertainty accounts for a significant portion of the association between positive beliefs and worry. The negative beliefs model explained 35% of the variance in worry, and positive beliefs as a covariate was non-significant, t = .24, p = .81. The bootstrapped 95% CI for the indirect effect of negative beliefs about worry on worry, through intolerance of uncertainty, again does not include 0, indicating a significant indirect effect. These findings indicate that intolerance of uncertainty significantly mediates the effect of both positive and negative beliefs about worry on worry. 

Discussion


The current study tested the applicability of a cognitive model of worry, including positive and negative beliefs about worry, intolerance of uncertainty, and negative problem orientation, to children; we also investigated the extent to which intolerance of uncertainty mediated the relation between worry and beliefs about worry. Overall, results indicated that, as a group, the four cognitive variables significantly predicted worry and discriminated between clinical and nonclinical level worriers. Intolerance of uncertainty accounted for a significant portion of the association between both positive and negative beliefs about worry and worry itself. Results are discussed in more detail below. 


Taken together, results suggest that the components of a cognitive model of worry are largely applicable to children. As a group, the four cognitive variables significantly predicted continuous worry scores, consistent with other work (Bacow et al., 2009; Comer et al., 2009; Laugesen et al., 2003; Parkinson & Cresswell, 2011; Robichaud et al., 2005), and negative beliefs about worry emerged as a significant individual predictor. With regards to clinical and nonclinical worriers, the four cognitive variables as a group significantly predicted group membership, accurately classifying 86% of children. Intolerance of uncertainty and positive beliefs emerged as significant predictors. This differs somewhat from previous work with adolescents indicating that intolerance of uncertainty and negative problem orientation accurately discriminated moderate from high worriers (Laugesen et al., 2003). Thus, negative beliefs are a robust predictor across the worry continuum but that, at least in younger samples, intolerance of uncertainty and positive beliefs about worry are linked with severe or clinical levels of worry.  
It may be that the association between metacognition and worry varies as a function of both worry severity and child age. That negative beliefs may be a predictor of worry regardless of severity runs counter to our prediction based on Wells’ metacognitive model (Wells, 2004), which proposes that negative beliefs about worry are more strongly associated with clinical levels of worry. It also contradicts work with adolescents indicating that those with emotional disorders endorsed more negative beliefs, but not more positive beliefs, than nonclinical adolescents (Cartwright-Hatton et al., 2004). However, our finding that positive beliefs are associated with severe worry is consistent with other work with younger samples. For example, Bacow and colleagues (2009) found that a significant association between positive beliefs and worry disappeared when controlling for excessive worry. Further, after Fialko and colleagues (2012) failed to find an association between positive beliefs and worry in their sample of children ages 7 to 12 years, they hypothesized that the direct effect of positive beliefs on worry might only emerge with increasing worry severity.


These results have important implications for the treatment and prevention of worry in children. Because many of the same cognitive processes associated with worry in adults appear to be at work in worried children, adapting adult treatment protocols to developmentally appropriate levels may be effective intervention tools. For example, metacognitive therapy, focused on modifying positive and negative beliefs about worry, has recently been shown to be effective in reducing worry and somatic anxiety in samples of adults with GAD (Wells & King, 2006). Results from this study would lead us to hypothesize that modifying negative beliefs would have positive benefits for children across the worry continuum, while a focus on positive beliefs and intolerance of uncertainty might provide additional benefit for children with clinical levels of worry and GAD.

Findings also supported the hypothesized meditational model, indicating that in this sample of children the association between beliefs about worry and worry is due in part to intolerance of uncertainty. As such, intolerance of uncertainty may be a particularly effective target for treatment. For example, learning skills to tolerate uncertainty or to challenge negative thoughts about uncertainty may be especially effective in the treatment of worry.  Although the cross-sectional nature of the study precludes casual interpretations, this finding suggests that it may be beneficial in the future to examine the role of intolerance of uncertainty as an underlying mechanism of the development of worry. 
These results also suggest that continued work to refine cognitive models of worry to explicate the nature of the associations among the variables, in addition to their relation with worry, will be beneficial. Given that the influence of the cognitive variables differed in the prediction of continuous worry compared to worry severity, it may be beneficial to incorporate moderator variables, such as worry severity or child age, into theoretical models.  Cognitive models might also be refined by considerations of the role of potential mediator variables, such as intolerance of uncertainty, and empirical tests of such models.

There are several potentially valuable areas for additional work in this area. First, because findings across the literature at times appear inconsistent, future work would benefit from considering the moderating role of several factors, including but not limited to child age and worry severity. What appear to be contradictory findings might be due to the use of samples of different ages or worry severity level. Longitudinal studies would clarify issues related to the temporal relations between cognitive variables, worry, and cognitive development. Studies designed to understand issues of timing, such as when these cognitions develop, how they become problematic, and their sequential relation with worry will be especially important in the creation of prevention and treatment programs in youth. Finally, work is needed to test the applicability of this model to clinical samples of children recruited from anxiety clinics and in those diagnosed with GAD. Such a model could then be used to refine GAD and worry specific interventions for use in treating children. 

This study has several limitations. First, our data appear to be affected by response rate bias, as children with higher levels of worry appeared to be more interested in participating. Given the average severity level of worry endorsed by this sample, it is unlikely that this sample is representative of the general population and may more closely resemble a clinically anxious sample. Second, the use of an unpublished adapted measure of negative problem orientation may have impacted the validity of the assessment of this construct. Third, we were unable to investigate the specificity of the findings to worry compared to related constructs, including anxiety and depression. Future work might include such symptom assessments to determine whether the results are unique to worry or shared by other correlates of negative affect.  We were also limited by the cross-sectional design of the study, which prevents any directional or causal conclusions, particularly as it relates to the mediation analyses. Examining associations over time would provide a more direct examination of the influences of development and worry. Similarly, a test of intolerance of uncertainty as a mediator between beliefs about worry and worry would be improved by using longitudinal data. Despite these limitations, these data provide an important step toward better understanding cognitive models of worry in youth. 
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Table 1.
 Sample Descriptive Statistics and Comparison to Clinical and Nonclinical Norms
	
	Sample 
mean (SD)
	Nonclinical mean (SD)
	Clinical 
mean (SD)

	PSWQ-C (shortened)
	13.54 (6.59)
	-
	7.1 (5.8)

	PSWQ-C (standard)
	19.55 (7.63)
	23.84 (9.3)
	11.79 (5.9)

	Worry/Oversensitivity Ta
	56.90 (4.73)
	54.9 (1.9)
	-

	Worry/Oversensitivity Raw
	5.98(3.05)
	-
	4.04 (2.84)

	IUSC-C
	66.49 (20.69)
	64.97 (21.7)
	52.81 (18.)

	Problem-Negative
	16.91 (1.21)
	-
	-

	MCQ-Positive
	8.83 (3.07)
	8.91 (3.96)
	10.15 (2.91)

	MCQ-Negative
	13.63 (4.64)
	13.55 (4.27)
	12.50 (4.11)


Note. PSWQ-C = Penn State Worry Questionnaire-Child; IUSC = Intolerance of Uncertainty-Child; Normative data for the PSWQ-C from Muris et al. (2001) and Comer et al. (2009) for Worry/Oversensitivity from Mattison et al. (1998), for IUSC from Comer et al. (2009), for MCQ-C Bacow et al. (2009).  

 a n=70.

. 

Table 2.
Pooled Variance t-test Results for Sex Differences on Cognitive Variables
	
	Males
	
	Females
	
	

	
	M 
	SD
	M
	SD
	t

	PSWQ-C
	12.14 
	 (7.87)
	14.11 
	(5.98)
	-1.21

	W/O
	5.00 
	(2.88)
	6.37 
	(3.05)
	-1.37

	IUSC
	63.23
	 (18.66)
	67.81 
	(21.47)
	-0.41

	NPO
	13.89
	 (10.44)
	17.49 
	(8.40)
	-8.29*

	Positive Beliefs
	8.44 
	 (2.83)
	8.99 
	(3.17)
	-0.15

	Negative Beliefs
	12.17
	 (4.52)
	14.22 
	(4.61)
	-3.17*


Note. PSWQ-C = Penn State Worry Questionnaire-Child; W/O = 

Worry/Oversensitivity; IUSC = Intolerance of Uncertainty-Child; NPO=

Negative Problem Orientation. df = 68 for all tests.

* p < .05.
Table 3.
Partial Correlations between Study Variables Controlling for Recruitment Site

	PSWQ-C
	W/O
	IUSC
	NP
	PB
	NB
	Age

	PSWQ-C
	-
	
	
	
	
	
	

	W/O
	.59**
	-
	
	
	
	
	

	IUSC
	.51**
	.59**
	-
	
	
	
	

	NPO
	.53**
	.49**
	.75**
	-
	
	
	

	PB
	.14
	.03
	.32**
	.29**
	-
	
	

	NB
	.53**
	.47**
	.65**
	.60**
	.12
	-
	

	Age
	-.25*
	-.17
	.05
	-.18
	.05
	-.06
	-


Note. PSWQC = Penn State Worry Questionnaire-Child; W/O = Worry/Oversensitivity; IUSC = Intolerance of Uncertainty-Child; NPO = Negative Problem Orientation; PB= Positive Beliefs about Worry; NB=Negative Beliefs about Worry.

*p < .05; **p < .001.
Table 4.

Path estimates and Bootstrapped Confidence Intervals for IU as a Mediator of the Association between Beliefs about Worry and Worry

	Predictor  variables
	Direct paths from predictor to IU
	Direct paths from IU to worry
	

	
	
	B
	SE
	t
	
	B
	SE
	t
	
	Point estimate
	Product of coefficients
	Bootstrap 95% CI

	Positive Beliefs 
	
	1.56
	.54
	2.90**
	
	.08
	.04
	2.06*
	
	.14
	.08
	.008, .34

	Negative Beliefs 
	
	2.65
	.36
	7.36**
	
	.09
	.04
	2.06*
	
	.23
	.12
	.004, .48


Note. Models were estimated with k = 1000 bootstrap samples and 95% confidence intervals around the mediation effect. A 95% CI that does not include 0 indicates a significant indirect effect at the level of p < .05. 

** p < .01. * p < .05.

