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Abstract

Background: Meta-worry is considered a central component of the Metacognitive Model of Generalized Anxiety Disorder. Although initial research provides support for the applicability of this model to adolescent samples, the construct of meta-worry has yet to be examined in adolescents. Aims: The purpose of this study was to examine the psychometric properties of the Meta-Worry Questionnaire (MWQ), a measure designed to assess negative beliefs about worry, in an adolescent sample, and to examine the degree to which meta-worry is associated with pathological worry in adolescents. Method: A non-referred sample of 175 adolescents completed a modified version of the MWQ along with the Meta-Cognitions Questionnaire-Children (MCQ-C) and the Penn State Worry Questionnaire for Children (PSWQ-C). Results: The MWQ was found to exhibit strong psychometric properties. Most noteworthy, the MWQ was found to be a particularly robust predictor of scores on the PSWQ-C, and incremental validity was also demonstrated. Conclusions: Overall, the current findings provide support for the reliability and validity of the MWQ in adolescents and support for meta-worry as a predictor of worry symptoms in adolescents. 
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Meta-Worry in Adolescents: Examination of the Psychometric Properties 

of the Meta-Worry Questionnaire in an Adolescent Sample 

The metacognitive model of Generalized Anxiety Disorder (GAD) emphasizes the role of 

positive and negative metacognitive beliefs about worry in the development and maintenance of GAD symptoms (Wells, 2006). In particular, this model characterizes worry as a process that begins with positive beliefs about worry (i.e., beliefs about the benefits and utility of worry), and according to this model, positive beliefs tend to lead to Type I worry, or worry about external situations, such as social worries and worry about physical symptoms  (Wells, 2005). 
Negative beliefs about worry are persistent beliefs about negative consequences of worry, 
including the belief that worry is harmful and dangerous. These beliefs are essentially a negative appraisal of Type I worry and are proposed to be central to the transition from Type I worry to meta-worry (also referred to as Type II worry). More specifically, individuals who experience meta-worry are concerned that their Type I worry will cause harm or lead to a loss of control. In other words, meta-worry can be conceptualized as worry about worry. Type I worry is considered somewhat normative, and in the absence of negative beliefs of worry, Type I worry is not expected to lead to the onset of GAD symptoms, including excessive worry. In contrast, meta-worry appears to be central to the development and maintenance of pathological worry and related GAD symptoms (Wells, 2005, 2006). 

Initial findings provide relatively consistent support for the association between 

worry-related metacognitions and GAD symptoms, including excessive worry, in youth (Ellis & Hudson, 2010). Although components of the meta-cognitive model, including negative and positive beliefs about worry, have been examined in youth, the potential role of meta-worry in the development and maintenance of pathological worry and related GAD symptoms has yet to be assessed. 
Another limitation in the previous research on meta-worry relates to measurement of 

meta-worry. In particular, meta-worry has typically been measured with the Meta-Worry subscale of the Anxious Thoughts Inventory (AnTI; Wells, 2005, 2006). This subscale includes items that assess the perceived danger and uncontrollability of worry. However, uncontrollability is also a core diagnostic feature of GAD, and as a result, a degree of circularity exists in the argument that the Meta-Worry subscale of the AnTI predicts pathological worry and GAD symptoms (Ellis & Hudson, 2010; Wells, 2005). In response to this limitation, Wells (2005) developed the Meta-Worry Questionnaire (MWQ), which measures danger and other negative consequences of worry while excluding uncontrollability. This measure is also unique in that it examines both frequency and degree of belief in particular meta-worries. Despite these advantages, the use of the MWQ has been surprisingly limited. Further, his measure has not been examined in child and adolescent samples.  

In response to the above limitations, the primary objective of the current study was to provide an initial examination of the psychometric properties of an adolescent version of the MWQ. Of particular interest was the potential relation between meta-worry (excluding uncontrollability) and worry symptoms in adolescents. Consistent with previous research, it was anticipated that the MWQ would predict significant variance in worry symptoms after controlling for other metacognitive beliefs, as measured by the MCQ (Wells, 2005). It was also anticipated, that relative to other metacognitive beliefs, the MWQ would be the most robust predictor of worry symptoms. Finally, consistent with previous research, it was anticipated that frequency of meta-worries would mediate the association between degree of belief in meta-worries and pathological worry symptoms. Strong psychometric properties, along with the expected associations between the MWQ and pathological worry, would provide additional support for the applicability of the metacognitive model of worry to adolescents. 

Method

Participants





Participants were 175 adolescents (116 female and 53 male) recruited from public secondary schools in a medium-sized city in the southeastern United States. Six participants did not report their gender. The mean participant age was 13.94 (SD = 1.52, range 11-18 years), and the ethnic distribution is as follows: Caucasian/White (46.0%), African American/Black (19.3%), Asian American (9.1%), Hispanic American (10.8%), and Multiracial/Other (14.2%). 
Design & Procedures



Researchers first introduced the study in the classroom and explained the requirement of parental consent. Researchers then returned to the schools, and students with parental consent were invited to participate. Before participating, students were also asked to complete an informed consent form. Following completion of the informed consent forms, the survey packets were administered in the classroom. Researchers were available at all points throughout administration to ensure confidentiality and independent reporting, as well as to provide assistance when needed. Upon completion and collection of all survey packets, participants and teachers were verbally debriefed and thanked for their participation. This study was approved by the appropriate Instituational Review Boards. 
Measures



Penn State Worry Questionnaire for Children. The Penn State Worry Questionnaire for Children (PSWQ-C) is a 14-item self-report measure that assesses symptoms of generalized anxiety disorder and pathological worry (Chorpita, Tracey, Brown, Collica, & Barlow, 1997). The PSWQ-C has demonstrated good test-retest reliability, and Cronbach’s alphas have ranged from 0.81 to 0.90 (Chorpita et al, 1997). Further, the PSWQ-C has demonstrated good convergent validity, including significant positive correlation with the Worry/Oversensitivity subscale of the Revised Children’s Manifest Anxiety Scale (Chorpita et al, 1997; Reynolds & Richmond, 1978). Cronbach’s alpha in the current sample was .91. 



Meta-Worry Questionnaire. The Meta-Worry Questionnaire (MWQ) is designed to measure negative beliefs about worry, including the perceived harmfulness and danger of worry (Wells, 2005). The scale consists of 7 items, and for each item participants are asked to indicate degree of belief and the frequency with which they experience the belief. Consequently, the MWQ consists of two scales: (1) MWQ-Belief, which measures degree of belief in particular metacognitions, and (2) MWQ-Frequency, which measures frequency of particular meta-worries. The MWQ has yielded adequate reliability and validity (see Wells, 2005). Because the original MWQ was developed for adults in the United Kingdom, some of the items were reworded to maximize comprehension in a sample of American adolescents (see Appendix A). In the current sample, Cronbach’s alphas were as follows: MWQ-Belief (α = .82) and MWQ-Frequency (α = .80).
The Metacognitions Questionnaire for Children. The Metacognitions Questionnaire for 
Children (MCQ-C) is a 24-item questionnaire designed to assess metacognitive beliefs in both children and adolescents between the ages of 7-17 (Bacow et al., 2009). The MCQ consists of four subscales: (1) Positive Beliefs (PB), which assesses positive beliefs about the function and utility of worrying; (2) Negative Beliefs (NB), which assesses negative beliefs about the function and utility of worry; (3) Cognitive Monitoring (CM), which measures awareness of and focus on one’s own thoughts; and (4) Superstition, Punishment, Responsibility Beliefs (SPRB), which measures additional metacognitive beliefs, such as superstitious beliefs and inflated responsibility. Adequate criterion validity has been demonstrated, as the measure has been found to be associated with measures of anxiety symptoms, and the internal consistency for the subscales of the MCQ-C have been found to range from .89 to .64 in a clinical sample and .76 to .58 in a small, nonclinical sample (Bacow, 2009). In the current sample, Cronbach’s alphas were as follows: PB (α = .74), NB (α = 60), (CM α = 64), and SPRB (α = .56). 
Results

Descriptive Statistics



Descriptive statistics for study variables are provided in Table 1. Bivariate correlations between the MWQ scales and other study variables were examined (see Table 2). It is noteworthy that both scales of the MWQ were significantly associated with all subscales of the MCQ-C; however, the most robust associations were found between the MWQ scales and the Negative Meta-Worry Subscale of the MCQ-C. 

The Relation between Negative Metacognitive Beliefs and Worry



Based on bivariate correlations, robust associations were found between each of the scales of the MWQ and the PSWQ-C (Belief: r(173) = .64, p < .001, Frequency: r(173) = .69, p < .001), indicating that higher levels of MWQ-Belief and Frequency are associated with higher levels of worry as measured by the PSWQ-C. However, when entered simultaneously into a regression equation, MWQ-Frequency (β = .62, p < .001) was a significant predictor of PSWQ-C scores, but the relation between MWQ-Belief and PSWQ-C scores was non-significant, β = .08, p = .53. Next, consistent with Wells (2005), a mediation analysis was conducted to determine if MWQ-Frequency mediates the association between MWQ-Belief and the PSWQ-C. Based on a Sobel test of mediation, the model was significant (z = 4.94, p < .001) and the mediation pathway accounted for 88% of the variance in relationship between MWQ-Belief and PSWQ-C scores (see Figure 1; Sobel, 2009).  
Incremental Validity of the MWQ



A hierarchical regression was conducted to determine the degree to which the scales of the MWQ predicted scores on the PSWQ-C after controlling for other metacognitions. Both scales of the MWQ were included in the regression equation. The subscales of the MCQ were entered in the first step of the equation, and the MWQ subscales were entered into the second step. The model was examined for multicollinearity, and all tolerance and variance inflation factor values were found to be in the acceptable range. 



The model was significant at both steps, and the addition of the MWQ subscales in the second step led to a significant improvement in the model, ∆ F(2, 165) = 41.70, p < .001, ∆ R2 = .22 (see Table 3). In particular, the MWQ scales predicted 22% of the variance in PSWQ-C scores after controlling for other metacognitions. Further, based on the beta weights MWQ-Frequency was the most robust predictor of PSWQ-C scores (β = .55). 

Discussion

The purpose of the current study was to examine the psychometric properties of an 

adolescent version of the MWQ, including the relation between meta-worry and symptoms. Support was found for criterion validity, as the subscales of the MWQ were found to predict scores on the PSWQ-C. Further, the MWQ was found to exhibit strong incremental validity, as it predicted variance in worry symptoms after controlling for the subscales of the MCQ. It is also noteworthy that the MWQ was a more robust predictor of worry scores when compared to each of the subscales of the MCQ-C; however, it is noteworthy that positive beliefs and cognitive monitoring were also found to be unique predictors of worry, suggesting that meta-worry, positive beliefs about worry and cognitive monitoring have an additive effect in the contribution to worry symptoms. Finally, amongst the MWQ scales, Frequency appears to be the more robust predictor of pathological worry, and consistent with previous research, Frequency was found to fully moderate the association between the Belief and PSWQ-C scores.
Overall, this study provides a number of unique contributions to the research literature.

In particular, this study contributes to the research literature as possibly the first to examine the construct of meta-worry in an adolescent sample, and consistent with previous research with adult samples, the current findings suggest that meta-worry may play a central role in the development and maintenance of GAD symptoms in adolescents (Wells, 2005). Further, through the use of the MWQ, this study adds to a small number of studies indicating that meta-worry may predict pathological worry and related GAD symptoms, even after excluding items related to the uncontrollability of worry. Finally, this study adds to a relatively small body of research supporting the general relevance and applicability of the Metacognitive Model to youth (Ellis & Hudson, 2010; Kertz & Woodruff-Borden, 2011). 

Although the above results are promising, several limitations and directions for future 

research are noteworthy. In particular, little is known about the degree to which cognitive development coincides with the development of metacognitive beliefs about worry. Consequently, more research is needed to determine the developmental stages in which metacognitive models become applicable and in which children or adolescents may develop the cognitive ability to benefit from metacognitive therapy. 



In addition, the current study relied solely on adolescent self-report, which may have led to bias in the reporting of symptoms. Consequently, it is recommended that follow-up studies include the use of multiple informants when assessing worry and related anxiety symptoms. Further, the current study is based on a non-clinical sample, and it is possible that the findings do not generalize to children and adolescents with GAD. Consequently, follow-up research is needed to determine the degree to which negative metacognitive beliefs discriminate between adolescents with and without a diagnosis of GAD. In addition, more research is needed in relation to the psychometric properties of the MWQ. For example, it is recommended that follow-up studies focus on the predictive validity and test-retest reliability of the MWQ in adolescent samples. Further, it is recommended that follow-up studies examine the relation between the MWQ and type I worry, which was not assessed in the current sample. 


Another limitation is that directionality cannot necessarily be inferred. In particular, findings from the current study imply that meta-worry leads to the development and maintenance of adolescent worry symptoms, and although this assumption fits with theory, it is not possible to ascertain the directionality of this association in the current study. In order to address this limitation, it may be beneficial to conduct longitudinal studies in which researchers examine the degree to which negative metacognitive beliefs predict worry symptoms over time. 


Despite the above mentioned limitations, the current findings, along with previous 

research, may have implications for the prevention and treatment of GAD. In particular, Metacognitive Therapy (MCT) has been found to be an effective treatment for GAD in adults with impressive recovery rates (e.g., van der Heiden, Muris, & van der Molen, 2012). Based on evidence supporting the effectiveness of MCT in adults combined with evidence that the metacognitive model may extend to adolescents, it is possible that MCT may be effective for adolescents and children with GAD. However, it appears that the systematic evaluation of the effectiveness of MCT in youth has yet to be examined. Finally, it is possible measures such as the MWQ can be used to assist in the early identification of adolescents who are at risk for developing GAD over time. 
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Table 1. Descriptive Statistics of Study Variables 

_____________________________________________________________________________

Measure 









Mean 

Standard Deviation 



______________________________________________________________________________

MWQ - Belief 







11.78




4.00

MWQ - Frequency






11.76




3.80

MCQ-C - Positive Beliefs 




10.41




3.55


MCQ-C – Negative Beliefs 



13.92




3.65

MCQ-C - Cognitive Monitoring


15.68




3.65

MCQ-C - SPR Beliefs 





12.36 



3.25

PSWQ-C 









30.44




8.65


______________________________________________________________________________

Note. MWQ = Meta Worry Questionnaire, MCQ-C = Metacognitions Questionnaire for Children, PSWQ-C = Penn State Worry Questionnaire for Child.   

Table 2. Bivariate correlations between the MWQ, MCQ-C, and the PSWQ-C. 

______________________________________________________________________________












    
   MWQ 





        MWQ 

Belief Scale 


      Frequency Scale

______________________________________________________________________________

MCQ-C - Positive Beliefs 





.15*







.16*


 


MCQ-C - Negative Beliefs 

 


.50**







.51**




MCQ-C - Cognitive Monitoring



.32**







.31** 




MCQ-C - SPR Beliefs






.44**







.37** 




PSWQ-C 










.64** 






.69**
 



Note. *p < .05, **p < .01. MWQ = Meta Worry Questionnaire, MCQ-C = Metacognitions Questionnaire for Children, PSWQ-C = Penn State Worry Questionnaire for Children. 

Table 3. Hierarchical multiple regression examining the unique variance of the MWQ as a

Predictor of Worry. 

______________________________________________________________________________
















 ∆R2




  β

______________________________________________________________________________

Step 1 












.36***
MCQ – Positive Beliefs 












.23**
MCQ – Negative Beliefs 



 








.33***
MCQ - SPR
 Beliefs 














.08
MCQ – Cognitive Monitoring 










.22**
Step 2 












.22***
MCQ - Positive Beliefs 












.22***
MCQ – Negative Beliefs 

 

 








.10
MCQ – SPR Beliefs














.01 
MCQ – Cognitive Monitoring 










.12*
MWQ - Belief 
















.02
MWQ - Frequency














.55***
Total 
R2












.58***

n














175
______________________________________________________________________________

Note. ***p < .001, **p < .01. MWQ = Meta Worry Questionnaire, MCQ-C= Metacognitions Questionnaire for Children, PSWQ-C= Penn State Worry Questionnaire for Children. 

Figure 1. Mediation Model of the Association between the MWQ-Belief and the PSWQ-C













Note: MWQ-Frequency= reported frequency of meta-worry beliefs, MWQ-Belief= degree of endorsement of meta-worry beliefs, and PSWQ-C= Penn State Worry Questionnaire for Children. Reported values are standardized beta weights, and the value in parentheses is the path coefficient value before mediation. **p < .001. 
Appendix A

Meta-Worry Questionnaire (MWQ)

Directions: For each statement below: 

(1) Pease circle the number from 1-4 that best describes the degree to which you agree with the statement. 

(2) Please circle the number from 1-4 that best describes how often you experience these thoughts.  

1.  I am going crazy with worry.






This statement is:
	 1

Not at all True
	2

Sometimes True
	3

Often True
	4

Always True




I experience this thought:  


	1

Never
	2

Sometimes
	3

Often
	4

Always


2.  I believe that my worrying will get worse, and I won’t be able to get things done.




This statement is: 



	 1

Not at all True
	2

Sometimes True
	3

Often True
	4

Always True




I experience this thought:  


	1

Never
	2

Sometimes
	3

Often
	4

Always


3. My worrying is making me sick.







This statement is: 



	 1

Not at all True
	2

Sometimes True
	3

Often True
	4

Always True




I experience this thought:  


	1

Never
	2

Sometimes
	3

Often
	4

Always


4. My worrying makes me strange/different.







This statement is: 



	 1

Not at all True
	2

Sometimes True
	3

Often True
	4

Always True




I experience this thought:  


	1

Never
	2

Sometimes
	3

Often
	4

Always


5. My mind can’t take the worrying.



This statement is:

	 1

Not at all True
	2

Sometimes True
	3

Often True
	4

Always True




I experience this thought:  

	1

Never
	2

Sometimes
	3

Often
	4

Always


6. I’m missing out on things in my life because of worrying.



This statement is: 



	 1

Not at all True
	2

Sometimes True
	3

Often True
	4

Always True




I experience this thought:  


	1

Never
	2

Sometimes
	3

Often
	4

Always


7. My body can’t take the worrying.





This statement is: 



	 1

Not at all True
	2

Sometimes True
	3

Often True
	4

Always True




I experience this thought:  


	1

Never
	2

Sometimes
	3

Often
	4

Always


MWQ-Frequency





.62**





.90**





MWQ-


Belief





 PSWQ-C





.08ns





(.64**)








