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Abstract 

  The Self-Regulatory Executive Function model is the basis of metacognitive therapy 

and proposes that psychological disorders are caused by maladaptive beliefs about thinking 

(metacognitive beliefs) and a perseverative negative thinking style associated with them, 

named the cognitive attentional syndrome (CAS). The CAS-1 was devised and has been used 

as a clinical tool for assessment and monitoring of the cognitive attentional syndrome and 

underlying positive- and negative metacognitive beliefs during the course of treatment. The 

aim of this study is to assess the psychometric properties of the CAS-1. Seven-hundred and 

seventy-three participants completed a battery of self-report questionnaires at the cross-

sectional level, and 431 individuals also completed the same measures 6- and 12 weeks later. 

Confirmatory factor analysis supported the proposed three-factor solution of the measure, and 

the factors demonstrated good internal consistency (α ranging from .77 to .89), convergent 

validity, incremental validity, stability and discriminative validity were satisfactory. Our 

findings support the continued use of the CAS-1 in clinical and research settings. 

 

 

Keywords: psychometric properties; CAS-1; metacognitive beliefs; cognitive attentional 

syndrome 
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1. Introduction 

 Metacognitive therapy for psychological disorders (Wells, 2009) is based on the Self-

regulatory Executive Function (S-REF) model (Wells & Matthews, 1994; 1996), which 

considers inflexible and recurrent styles of thinking in response to negative thoughts, feelings 

and beliefs as the proximal cause of disorder. This negative and perseverative thinking style 

is termed the cognitive attentional syndrome (CAS; Wells & Matthews, 1994). The CAS 

consists of worry/rumination, threat monitoring and unhelpful coping strategies, and is 

considered a transdiagnostic feature of psychopathology (Wells & Matthews, 1994; Wells, 

2009). 

 The CAS is hypothesised to develop due to maladaptive metacognitions which 

include beliefs about thinking (i.e. metacognitive beliefs) (Wells, 2009). For example, 

holding the belief that worrying keeps one safe (positive metacognitive belief) disposes the 

person to worrying in response to a negative thought about potential danger. Furthermore, 

holding the belief that worrying is uncontrollable (negative metacognitive belief) leads to a 

persistence of worrying because the person invests reduced effort or uses unhelpful strategies 

to interrupt the process.  

 In line with the metacognitive model (Wells & Matthews, 1994), maladaptive 

metacognitive beliefs are positively associated with a wide range of psychological and 

behavioural problems (Sun, Zhu, & So, 2017; Gkika, Wittkowski, & Wells, 2017; Sellers, 

Varese, Wells, & Morrison, 2016). Furthermore, Metacognitive therapy (MCT; Wells, 2009) 

which was developed to directly modify the CAS and its underlying metacognitive beliefs 

appears to be an effective treatment for major depressive disorder and a range of anxiety 

disorders (Normann & Morina, 2018; Rochat, Manolov, & Billieux, 2018). Assessing and 

monitoring the CAS and underlying metacognitive beliefs is an integral part of conducting 
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MCT (Wells, 2009), and consequently there is a need for validated measures of this 

construct. 

Different components of the CAS can be assessed with a variety of measures, for 

example the Ruminative Response Scale (RRS; Nolen-Hoeksema & Morrow, 1991) which 

assess tendency to ruminate, and the Penn-State Worry Questionnaire (PSWQ; Meyer, Miller, 

Metzger, & Borkovec, 1990) which assesses tendency to worry. However, these measures of 

thinking styles are at the trait rather than at the state level, and they do not assess 

metacognitive beliefs. The gold standard measure of metacognitive beliefs is the 

Metacognitions Questionnaire (Cartwright-Hatton & Wells, 1997) and the 30 item shortened 

version of this instrument is most commonly used (MCQ-30; Wells & Cartwright-Hatton, 

2004). The MCQ-30 has good psychometric properties (e.g., Spada, Mohiyeddini, & Wells, 

2008; Nordahl, Hjemdal, Hagen, Nordahl, & Wells, 2019) but it is not intended to measure 

metacognitive strategies and thinking styles (i.e. the CAS) and it is also a trait measure. Thus, 

for clinical purposes the CAS-1 was developed to measure primary metacognitive beliefs and 

thinking/coping styles simultaneously and at a state-level (i.e. in the past week). The benefits 

of such a measure are that it provides a time-efficient way to assess key components of the 

metacognitive approach in clinical work. 

The CAS-1 (Wells, 2009) is a 16-item self-report measure that assesses four 

dimensions; worry/rumination, threat monitoring, coping behaviours, and metacognitive 

beliefs. The first two items reflect the amount of time spent worrying or ‘dwelling’ on 

problems and focusing attention on threat. The next six items capture the frequency of 

unhelpful strategies  used to cope with negative thoughts or feelings (e.g., “Tried not to think 

about things”), and the final eight items assess positive and negative metacognitive beliefs 

about the CAS (e.g., “Worrying helps me cope”; “I cannot control my thoughts”).  
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In line with its intended use, several clinical studies have used the CAS-1 to assess 

and monitor metacognitive strategies and beliefs during treatment. For example, Hutton, 

Morrison, Wardle and Wells (2014) used the measure in a case-series of individuals with 

schizophrenia treated with MCT. Other studies have used it in the context of MCT for Social 

anxiety disorder (Nordahl & Wells, 2018), and a randomised trial of MCT versus 

mindfulness meditation (Capobianco, Reeves, Morrison, & Wells, 2018). Hoffart, Johnson, 

Nordahl, and Wells (2018) used it to explore within-person relationships and mechanisms of 

change in treatment of patients with treatment resistant anxiety. Together, these studies 

indicate that the CAS-1 is sensitive to treatment effects and its dimensions might predict 

outcomes. 

Although developed primarily for treatment settings, several studies have also used 

the measure in non-clinical research. For the CAS-1 total score, good internal consistency has 

been reported in a large non-clinical sample (α = .86; Fergus, Bardeen, & Orcutt, 2012), in a 

large community sample (α = .85; Kowalski & Dragan, 2019), in a clinical sample of patients 

with either a primary mood or anxiety disorder (α = .78; Fergus, Valentiner, McGratch, Gier-

Lonsway, & Jencius, 2013), and in a sample of patients with psychosis (α = .85; Sellers, 

Wells, Parker, & Morrison, 2018). Sellers et al (2018) divided the CAS-1 items into 

metacognitive strategies and beliefs, and reported that these subscales had acceptable internal 

consistency (α = .70 for strategies, α = .81 for beliefs). Hoffart et al. (2018) divided the items 

into metacognitive strategies and negative- and positive beliefs, and reported that these 

subscales had good internal consistency in a sample of treatment-resistant anxiety patients (α 

= .84 for strategies, α = .86 for negative beliefs, α = .87 for positive beliefs). The CAS-1 total 

score has also demonstrated convergent, concurrent, incremental, predictive and 

discriminative validity (Fergus et al., 2012; 2013; Fergus & Scullin, 2017; Kowalski & 

Dragan, 2019; Sellers et al., 2018).  
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In sum, preliminary evidence supports the continued use of the CAS-1 in clinical and 

research setting, but as noted by Hoffart et al. (2018), Fergus et al. (2013) and Sellers et al. 

(2018), further evaluation of the psychometric properties and in particular the factor structure 

of the CAS-1 is needed.  

One study by Kowalski and Dragan (2019) set out to evaluate the factor structure in a 

large community sample. In this study, confirmatory factor analyses were used to test a 2-, 3-, 

4-, and 5-factor model of the measure. The authors reported that the 2-factor model, 

consisting of separable strategy and metacognitive beliefs factors provided the best fit to the 

data. The two-factor solution was reported to be a better fit than a three-factor solution where 

the metacognitive beliefs were divided in positive- and negative beliefs. The study by 

Kowalski and Dragan (2019) makes a valuable contribution in exploring the psychometric 

properties of the measure, nevertheless there are several important questions about the 

psychometric properties of the CAS unanswered. For example, data on the convergent, 

incremental and discriminative validity of individual factors remains to be explored as does 

their stability over time.  

Taken together, previous studies have either used dimensions from the CAS-1 to 

measure aspects of the CAS or endorsement of metacognitive beliefs, or computed a total 

score as a marker of the CAS based on the assumption that the CAS is fundamentally a single 

construct represented by both metacognitive beliefs and metacognitive strategies. However, 

the metacognitive model distinguishes between components of the CAS and metacognitive 

therapy uses techniques that modify strategies and negative and positive beliefs. We therefore 

set out to test a three-factor model of the CAS-1, to report on its psychometric performance, 

and specifically assess its discriminative validity in a large convenience sample. We tested if 

the three-factor model of the CAS-1 (CAS strategies, positive beliefs, and negative beliefs) 

provides a good fit to the data in a test of construct validity, and if these subscales showed 
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acceptable internal consistency, positive inter-correlations, convergent and incremental 

validity, stability over time, and discriminative validity.  

 

2. Methods 

 

2.1 Participants and procedure 

 Participants were invited to take part in a longitudinal survey of mental health through 

advertisement on social media. They were recruited at convenience using an online survey 

program, and voluntary organizations for mental health in Norway distributed information 

about the survey to their social media followers. The survey consisted of a battery of self-

report questionnaires delivered at four time points, approximately 6 weeks apart. The present 

study was planned to be based on data from the first three time points, as the CAS-1 was not 

administered at the fourth time point. Participants that completed the survey at all time points 

were invited to participate in a lottery to win a personal computer. The study was approved 

by the Regional Committees for Medical and Health Research Ethics (ref.nr. 2017/906/REK 

midt). Informed consent was obtained from all individual participants included in the study. 

At time 1, seven-hundred and seventy three (773) participants were recruited. In the 

total sample, five-hundred and eighty-two (75.3%) were female, and the mean age was 34.16 

(SD = 13.01). In terms of civil status the sample consisted of 234 (30.3%) singles, 121 

(15.7%) in a relationship, 373 (48.3%) cohabitant/married, 36 (4.7%) divorced/separated, and 

4 (0.5%) widowed. Five (0.1%) participants did not report their civil status. In terms of 

occupational status, 263 (34.0%) reported they were students, 329 (42.6%) reported they 

were working, 23 (3.0%) reported they were unemployed, 33 (4.3%) reported they were 

retired, and 122 (15.8%) reported they were on short- or long term sick leave. Three (0.4%) 
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did not report their occupational status. Three-hundred and five (39.5%) had completed 

higher education; at least three years at a university or equivalent.  

Of the original sample, 342 (44.2%) of the participants did not complete the survey at 

time 2 and/or time 3, and were therefore not eligible to be used for assessing test-retest 

reliability of the CAS-1. This left us with a subsample of four-hundred and thirty-one 

participants that completed the survey at all three time points. In this re-test sample, three-

hundred and twenty-four (75.2%) were female, and the mean age was 34.64 (SD = 12.37). In 

terms of civil status the sample consisted of 132 (30.6%) singles, 67 (15.5%) in a 

relationship, 209 (48.5%) cohabitant/married, 22 (5.1%) divorced/separated, and 1 (0.2%) 

widowed. In terms of occupational status, 146 (33.9%) reported they were students, 194 

(45.0%) reported they were working, 10 (2.3%) reported they were unemployed, 13 (3.0%) 

reported they were retired, and 68 (15.8%) reported they were on short- or long term sick 

leave. One-hundred and ninety-eight (45.9%) had completed higher education; at least three 

years at a university or equivalent. Furthermore, we compared the completers (n = 431) with 

the 342 participants that dropped out of the study after T1 to check if completers differed 

from non-completers, but found no differences in age (p = .512), gender (p = .540), civil 

status (p = .952) or occupational status (p = .111). 

 

2.2 Measures 

The CAS-1 (Wells, 2009) is a 16-item self-report tool based on the metacognitive 

model of psychological disorders which was developed to assess dimensions of the cognitive 

attentional syndrome; strategies and metacognitive beliefs in clinical practice. It consists of 

four scales, and these scales provide a means of monitoring changes in worry/rumination, 

threat monitoring, unhelpful coping behaviours and metacognitive beliefs. Items 1, 2, and 3A 

to 3F measure CAS-strategies and are scored on a scale from 0 (none of the time) to 8 (all of 
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the time). Items measuring metacognitive beliefs are scored on a scale from 0 (I do not 

believe this at all) to 100 (I’m completely convinced this is true). Item 4A (“Worrying too 

much could harm me”), 4B (“Strong emotions are dangerous”), 4C (“I cannot control my 

thoughts”), and 4D (“Some thoughts could make me lose my mind”) measure negative 

metacognitive beliefs, while item 4E (“Worrying helps me cope”), 4F (“Focusing on possible 

threat can keep me safe”), 4G (“It is important to control my thoughts”), and 4H (“Analyzing 

my problems will help me find answers”) measure positive metacognitive beliefs. The CAS-1 

total scale has shown good internal consistency in previous studies (Kowalski & Dragan, 

2019; Fergus et al., 2012; 2013; Sellers et al., 2018). 

Liebowitz Social Anxiety Scale (LSAS; Liebowitz, 1987; Fresco et al., 2001) is a 24-

item self-report scale assessing social anxiety severity. The respondent is asked to rate the 

degree of fear and avoidance in different social situations during the past week. Each item is 

rated on a 4-point scale, indicating degree of fear (0 = none, 1 = mild, 2 = moderate, 3 = 

severe) and avoidance (0 = never, 1 = occasionally, 2 = often, 3 = usually) separately. The 

instrument has shown excellent internal consistency (α = .96; Dos Santos, Loureiro, Crippa, 

& de Lima Osório, 2013). In the current study the internal consistency was excellent (α = 

.98). 

Self-Beliefs Related to Social Anxiety Scale (SBSA; Wong & Moulds, 2009) is a 15-

item self-report scale which was developed to assess the strength of social phobic beliefs 

based on the Clark and Wells (1995) model of social phobia. Responses are required on an 

11-point Likert scale ranging from 0 (do not agree at all) to 100 (strongly agree). Higher 

scores reflect stronger endorsements of the beliefs in question. The measure has shown good 

internal consistency (α = .94) (Wong, Moulds, & Rapee, 2014). In the current study, the 

Cronbach’s alpha was .96 for the total scale. 
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The Patient Health Questionnaire (PHQ-9; Kroenke, Spitzer, & Williams, 2001) is a 

9-item self-report tool, based on the nine criteria for diagnosing depression in DSM-IV. Each 

item is scored on a scale from 0 (not at all) to 3 (nearly every day). Total scores range from 0 

to 27, higher scores indicate higher levels of depression symptoms. Evidence supports the 

PHQ-9 as a valid instrument for measuring depression (Kroenke, Spitzer, Williams, & Löwe, 

2010) and the established cut-off score for clinical ‘caseness’ is a score of 10 or above 

(Manea, Gilbody, & McMillan, 2015). In this study, the internal consistency was excellent (α 

= .92). 

Generalized Anxiety Disorder-7 (GAD-7; Spitzer, Kroenke, Williams, & Löwe, 2006) 

is a 7-item self-report tool assessing severity of generalized anxiety disorder symptoms. The 

respondent is asked to indicate how often during the past two weeks he or she has been 

bothered by the listed problems (e.g. “Feeling nervous, anxious or on the edge”, “Trouble 

relaxing”) on a 4-point scale from 0 (not at all) to 4 (nearly every day). Total scores range 

from 0 to 28, higher scores indicate higher levels of generalized anxiety symptoms, and the 

established cut-off score for clinical ‘case-ness’ is a score of 10 or above (Löve et al., 2008). 

The instrument has shown excellent internal consistency (α = .92) and good test-retest 

reliability (r = .83; Spitzer et al., 2006). In the current study the internal consistency was 

excellent (α = .90). 

 

2.3 Overview of statistical procedures 

 IBM SPSS AMOS version 25 was used to run confirmatory factor analysis (CFA) to 

assess the goodness of fit of the three-factor structure of the CAS-1 and offer a test of 

construct validity. The three factors are: 1. CAS-strategies (e.g. worry, threat monitoring, 

coping strategies); 2. Positive;- and 3. Negative metacognitive beliefs. Additionally, we also 

tested two alternative models (a 1-factor solution, and a 2-factor consisting of strategies and 
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beliefs) as a means to explore if the hypothesised 3-factor model provided the better fit to the 

data. To accommodate that the CAS and metacognitions are measured in different ways, the 

CAS-1 was standardised so that all items reflected a scale score of 0-8.  

 For purposes of CFA it is recommended that several fit indices are used to assess 

model fit and should consist of the following: chi-square and degrees of freedom (DF); an 

absolute fit index (e.g., root mean square error of approximation [RMSEA], standardized root 

mean residual [SRMR]); one incremental fit index (e.g., Tucker-Lewis index [TLI] and 

comparative fit index [CFI]; a goodness of fit index (e.g., TLI and CFI); and a badness of fit 

index (e.g., SRMR and RMSEA) (Hair, Black, Babin, & Anderson, 2014). We used each of 

these indices to assess model fit allowing for a comprehensive analysis of fit and to reduce 

the risk of selection bias of fit indices that indicate a better fit. For an acceptable model fit, 

the CFI and TLI should be higher than .90 (Garver & Mentzer, 1999), and the SRMR and 

RMSEA score is recommended to be below .08 and .09 (Hu & Bentler, 1999). Moreover, the 

chi-square is recommended to be non-significant, but this is a very stringent criteria to use as 

the chi-square statistic is very sensitive to sample sizes and models with larger numbers of 

observed variables (Hair et al., 2014). 

 IBM SPSS Statistics version 25 was used to calculate means and SDs, internal 

consistency (Cronbach’s alphas) and bivariate correlations to assess convergent validity and 

test-rest reliability. We used hierarchical linear regression analysis to test the incremental 

validity of the CAS-1 for social anxiety symptoms, whilst a hierarchical logistic regression 

was run to test discriminative validity based on the cut-off for caseness on the PHQ-9 and 

GAD-7. In these models, the metacognitive predictors were entered in the causal order as 

specified by the metacognitive model (Wells, 2009) with maintenance factors entered last. 

Thus, positive metacognitive beliefs entered the model first, negative metacognitive beliefs 

second, and strategies on the last step.  
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Incremental validity of the CAS-1 was tested in the cross-sectional data where social 

anxiety (LSAS) was used as the dependent variable. In a secondary analysis, we ran the same 

model but also controlled for negative social Self-beliefs which has been established as an 

important factor underlying social anxiety in cognitive models (e.g., Clark & Wells, 1995) to 

provide a stringent test of incremental validity of the factors by removing overlap with 

cognition. 

Discriminant validity of the CAS-1 was tested in the cross-sectional data using two 

hierarchical logistic regressions; one for generalized anxiety and one for depression. In both 

models, participants were dived in two groups based on established cut-off scores for clinical 

‘caseness’ on the PHQ-9 and the GAD-7, and group membership was used as the dependent 

variable. A score of 10 or above is considered the optimal cuff-off on both measures (Manea 

et al., 2015; Löve et al., 2008). Positive metacognitive beliefs were entered in step 1, 

Negative metacognitive beliefs were entered in step 2, and the Strategies were entered in step 

3. In a secondary analysis, we reran the same model but controlled gender and age before 

entering the metacognitive factors.  

  

3. Results 

 

3.1 Factorial structure of the CAS-1 

 The hypothesized three factor measurement model (strategies, positive- and negative 

metacognitive beliefs) showed the following fit indices: χ2(101) = 876.64, p < .01, CFI = .87, 

TLI = .84, SRMR = .06, RMSEA = .10 (90% CI = .097-.109). Furthermore, we inspected 

modification indices and M.I. > 40 (as in the study by Kowalski and Dragan (2019)) were 

deemed suitable for introducing inter-correlation between item errors within the same factor 

to maximize the fit of the model while avoiding overfitting the model. Thus, three of the error 
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terms within the CAS-factor were allowed to be correlated. This model is shown in figure 1 

and showed the following fit indices χ2(98) = 417.451, p < .01, CFI = .95, TLI = .93, SRMR 

= .04, RMSEA = .07 (90% CI = .060-.074).  

    

Insert figure 1 about here 

 

3.2 Descriptive data and internal consistency for the three-factor structure of the CAS-1 

Means with SDs and Cronbach’s alphas for the CAS-1 subscales are presented in 

table 1.  

 

Insert table 1 about here 

 

3.3 Convergent validity 

Convergent validity of the CAS-1 was tested by correlating the subscales with related 

concepts: the GAD-7, PHQ-9 and LSAS. The mean score in the T1 sample (N = 773) was 

7.60 (SD = 5.31) on the GAD-7, 9.43 (SD = 6.98) on the PHQ-9, and 45.69 (SD = 31.48) on 

the LSAS. A significant large positive relationship was found between the cognitive 

attentional syndrome (CAS) strategies and the symptom measures. A significant moderate 

relationship was found between negative metacognitive beliefs and symptom domains, and a 

significant but weak positive relationship was found between positive metacognitive beliefs 

and symptoms. Furthermore, the CAS-1 factors showed moderate significant and positive 

inter-correlations. The bivariate correlations are shown in table 2.  

 

Insert table 2 about here 
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3.4 Incremental validity 

 Incremental validity of the CAS-1 was tested by running a hierarchical regression 

analysis where social anxiety (LSAS) was used as the dependent variable and we controlled 

for gender and age. Each step of the regression was significant. Gender and age accounted for 

2.1% of the variance in step 1. Positive metacognitive beliefs accounted for an additional 

16.6% of the variance in step 2, negative metacognitive beliefs accounted for an additional 

11.2% of the variance in step 3, and the strategies accounted for an additional 19.3% of the 

variance in step 4. The regression models are presented in table 3. 

 In a secondary analysis of incremental validity of the CAS-1 factors, we also 

controlled for self-beliefs related to social anxiety (SBSA) in step 2 before entering the 

metacognitive factors in steps 3 to 5. The mean score in the T1 sample (N = 773) was 59.40 

(SD = 40.30) on the SBSA. Each step of the regression was significant. Social self-beliefs 

accounted for a substantial part of the variance in step 2 (48.8%). Moreover, positive 

metacognitive beliefs accounted for an additional 0.8% of the variance in step 3, negative 

metacognitive beliefs accounted for an additional 1.6% of the variance in step 4, and the 

strategies accounted for an additional 6.2% of the variance in step 5. 

 

Insert table 3 about here 

 

3.5 Test-retest reliability 

 In order to test the stability of the CAS-1 subscales over a period of time, bivariate 

correlations were used between individual subscales from t1 to t2 (6 weeks apart) and from t1 

to t3 (3 months apart). Over 6 weeks, the test-retest correlations were as follows (n = 431): 

Strategies = .81; NEG = .75; and POS = .77, and over 3 months (n = 431), the test-retest 

correlations were: Strategies = .78; NEG = .75; and POS = .78. As a comparison, we explored 
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the stability of symptom measures over the same time intervals. The correlations over 6 

weeks were (n = 431): depression (PHQ-9) = .83; generalised anxiety (GAD-7) = .79; social 

anxiety (LSAS) = .93; and over 12 weeks: depression = .81; generalised anxiety = .76; social 

anxiety = .93. 

 

3.6 Discriminative validity 

 Discriminative validity was tested using two hierarchical logistic regressions, one for 

generalized anxiety and one for depression, where group membership (below versus above 

the cut-off for ‘case-ness’ on the GAD-7 and the PHQ-9) were used as the dependent.  

 For anxiety, 519 (67.1%) of the participants scored below the cut-off (mean score = 

4.46, std. = 2.58), while 254 of the participants scored above the cut-off (mean score = 14.06, 

std. = 3.23). Positive metacognitive beliefs (odds ratio = 1.009), negative metacognitive 

beliefs (odds ratio = 1.011), and strategies (odds ratio = 1.165) were all significant predictors 

of group membership at the .01 level and higher scores were associated with belonging to the 

above-cut-off group. In these steps, the number of correctly classified cases increased to 

70.6%, 78.0%, and 84.3%, respectively. In our secondary analysis we controlled for gender 

and age (step 1), these variables were non-significant as predictors of group membership 

when the metacognitive factors were entered, and did not add to the number of correctly 

classified cases.  

 For depression, 450 (58.2%) of the participants scored below the cut-off (mean score 

= 4.46, std. = 2.63), while 323 of the participants scored above the cut-off (mean score = 

16.44, std. = 4.86). Positive metacognitive beliefs (odds ratio = 1.007), negative 

metacognitive beliefs (odds ratio = 1.010), and strategies (odds ratio = 1.150) were all 

significant predictors of group membership at the .01 level and higher scores were associated 

with belonging to the above-cut-off group. In these steps, the number of correctly classified 
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cases increased to 63.8%, 74.1%, and 80.4%, respectively. In our secondary analysis we also 

controlled for gender and age, these variables were non-significant as predictors of group 

membership when the metacognitive factors were accounted for, and did not add to the 

number of correctly classified cases. 

  

4. Discussion 

 

 The main aim of the study was to test the fit of a three-factor model of the CAS-1 

consisting of metacognitive strategies, positive, and negative metacognitive beliefs in a large 

convenience sample, and to explore subscale reliability and validity. 

 Convenience sampling was used to recruit participants for the present study, and 

participants were invited to participate through advertisement on social media that were 

distributed by voluntary organizations for mental health in Norway. This fact may explain 

why our sample on average reported elevated emotional distress symptoms. For example, in 

the general population, the mean score on the GAD-7 and on the PHQ-9 have been reported 

to be around 3 points (Löve et al., 2008; Kocalevent, Hinz, & Brähler, 2013). In comparison, 

our sample had a mean score of approximately 7 points on the GAD-7 and approximately 9 

points on the PHQ-9. Furthermore, our sample scored on average approximately 46 points on 

the LSAS and 59 points on the SBSA, which indicate elevated social anxiety levels 

(Rytwinski et al., 2009; Wong et al., 2014). Taken together, these findings indicate that our 

analyses are conducted in a sample with elevated psychopathology symptoms but where the 

diagnostic status is unknown. 

 The fit and structure of the proposed three-factor model was tested using CFA. The 

recommended fit indices on the CFI, TLI, RMSEA and SRMR were achieved. However, the 

chi-square was found to be significant which indicates a poor fitting model, but the chi-
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square statistic is very sensitive to sample sizes and models with larger numbers of observed 

variables (Hair et al., 2014). Thus, the fit indices indicated that the suggested three-factor 

structure had an acceptable fit to the data. As expected, the three factors were significantly 

and positively correlated with each other, and negative metacognitive beliefs were more 

strongly associated with the CAS strategies than positive metacognitive beliefs. 

 In the final three-factor model, three inter-correlations between item error terms were 

added to improve the model fit. The first correlation was added between item 4e (“Worrying 

helps me cope”), and item 4f (“Focusing on possible threat can keep me safe”), the second 

correlation was added between item 3c (“tried not to think about things”) and 3d (“tried to 

control my emotions”), and the final correlation was added between 3d and 3f (“controlled 

my symptoms”). High correlation between items could reflect sub-factors not modelled, for 

example item 3c, 3d and 3f might tap a latent “internal control” factor, but we did not explore 

this further in the present study. Moreover, some of the factor loading of the individual items 

(e.g. 3e “Used alcohol/drugs”) were low. One explanation for this observation is low 

variation in our data for this particular item. Overall model fit could likely be improved by 

deleting such items. However, the primary aim of the present study was not to alter the 

measure but to evaluate the structural relations between the three-factor solution which is 

most in line with the metacognitive model (Wells, 2009). Moreover, conceptually there is 

good reason for separating positive beliefs about worry and threat monitoring, and items such 

as 3e (“Used alcohol/drugs”) might load higher on the CAS factor in some clinical samples 

where alcohol/drug use is common and may have clinical utility in individual cases. 

 The internal consistencies were found to be acceptable to good for the CAS-1 factors, 

indicating acceptable reliability. This is in line with previous studies that have reported 

acceptable to good internal consistency for the CAS-1 total scale (Fergus et al., 2012; 2013; 

Fergus & Scullin, 2017; Kowalski & Dragan, 2019; Sellers et al., 2018), and with the study 
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by Hoffart et al. (2018) that reported good internal consistency for the same three-factor 

structure as explored here.  

 Convergent validity was tested by correlating the CAS-1 factors with symptoms of 

anxiety and depression, and significant positive relationships were found between the 

variables. The factor measuring strategies showed the strongest association with symptoms, 

followed by negative- and then positive metacognitive beliefs. This finding is in line with 

theory where the CAS is the proximal cause of emotional distress and is a maintaining factor 

whilst the metacognitions are underlying factors contributing more to vulnerability, with 

negative beliefs seen as the strongest of the two belief domains. Previous studies have 

reported positive correlations between the CAS-1 total score and anxiety- and depression 

(Fergus et al., 2012; 2013; Sellers et al., 2018), but the present study adds to these findings as 

it shows that different aspects measured with the CAS-1 relate to emotional distress with 

varying strengths.  

 Incremental validity was tested by running hierarchical linear regression analysis for 

social anxiety when controlling gender and age in the cross-sectional data. The three CAS-1 

factors each accounted for a substantial amount of the variance in their specified step. This 

finding adds preliminary support to the notion that metacognitive strategies and beliefs 

(positive and negative) are related but distinct predictive components. Moreover, when also 

controlling for social self-beliefs before entering the metacognitive factors in our follow-up 

analysis, each of the three CAS-1 factors explained additional variance in social anxiety on 

their specified step. This finding expands on previous studies that have demonstrated 

incremental validity of the CAS-1 total score. Fergus et al. (2013) demonstrated that the 

CAS-1 total scale had incremental validity as it made a unique contribution to symptoms after 

controlling for “psychological inflexibility”, Fergus and Scullin (2017) demonstrated 

incremental validity of the CAS-1 total score as it accounted for unique variance in sleep 
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difficulties after controlling for demographic variables, physical health and negative affect. 

Kowalski and Dragan (2019) demonstrated the CAS-1 total score explained variance in 

quality of life after controlling for generic metacognitive beliefs and rumination.  

The CAS-1 subscales showed some stability over the re-test intervals (6 weeks and 3 

months) which indicates that the CAS-1 assesses relatively stable attributes, which would not 

be ideal for a state measure. However, the stability over the time interval in the current study 

for the CAS-1 factors parallels that seen in the symptom measures. One must take into 

consideration the short-term observational nature of the present study, and therefore one 

would not expect high variation in metacognitive strategies and beliefs nor symptoms over 

the re-test intervals. Data from other studies have suggested that the measure is sensitive to 

treatment effects (Capobianco et al., 2018; Hoffart et al., 2018; Hutton et al., 2014; Nordahl 

& Wells, 2018).  

We found that the CAS-1 factors may have discriminative validity as they all were 

significant predictors of group membership in terms of scoring below/above clinically 

meaningful cut-off points for both generalized anxiety and depression symptoms. In both 

models, metacognitive strategies demonstrated the strongest discriminative ability. This 

finding is in line with the metacognitive model which conceptualises metacognitive strategies 

as the most proximal cause of disorder (Wells & Matthews, 1994; Wells, 2009). Our findings 

is also in line with the recent study by Kowalski and Dragan (2019) that demonstrated 

discriminative validity for a composite variable consisting of metacognitive strategies and 

beliefs (including the CAS-1 items). Moreover, our results add to those of Kowalski and 

Dragan (2019) by demonstrating discriminative validity of the CAS-1 factors.  

There are several implications of our findings. The CAS-1 can be meaningfully 

divided into three subscales which assess metacognitive strategies, positive, and negative 

metacognitive beliefs. As these factors appear to have acceptable reliability and validity, it is 
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recommended they continue to be used in clinical and research settings to monitor and assess 

change in conceptually important metacognitive dimensions. The CAS-1 can be used when 

there is a need for a brief measure that takes both metacognitive strategies and beliefs into 

consideration. A recent study by Hoffart et al. (2018) is an example of how the CAS-1 could 

be used to examine metacognitive mechanisms of change during treatment.  

The present study has several limitations that should be acknowledged. Our 

participants were a convenience sample, and we found a strong indication for elevated 

psychopathology symptoms in the sample compared to population based samples. However, 

we have no information on the participants’ diagnostic status. There was also a substantial 

loss of participants from time 1 to the subsequent time points. In addition, the sample 

consisted of mostly female participants potential gender differences in latent models were not 

taken into consideration. These limitations may compromise the generalizability of our 

findings. Stability was tested over relatively long time intervals compared to how the CAS-1 

originally was intended to be used, for example as part of weekly treatment sessions, 

suggesting scores are stable, but data form other studies demonstrates that the instrument is 

sensitive to change and therefore useful clinically (Hutton et al., 2014; Capobianco et al., 

2018; Nordahl & Wells, 2018; Hoffart et al., 2018). Whilst research should evaluate the 

psychometric properties of the CAS in other (e.g. clinical) samples, the present study 

provides preliminary evidence for the CAS-1 as a valid measure to assess relationships 

between metacognitive strategies, beliefs and symptoms and thereby evaluate important 

within- and between person effects in clinical- and research settings. 
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Figure 1: The model for three-factor confirmatory factor analysis (N = 773). Ovals represent the CAS-1 

subscales (Strategies, negative metacognitive beliefs, positive metacognitive beliefs). Boxes represent CAS-1 

items. Circles: errors. Double headed curved arrows: correlations. Straight arrows from subscales to items: 

regression weights.  
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Table 1: Descriptive data and Cronbach’s alphas for the CAS-1 subscales (N = 773). 

CAS-1 subscale Mean (SD) Range Cronbach’s alpha 

Strategies 21.10 (13.76) 0 – 64 .89 

Negative beliefs 146.98 (100.21) 0 – 400   .78 

Positive beliefs 130.89 (90.17) 0 – 400  .77 

Note: SD = standard deviation.  
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Table 2: Bivariate correlations between the CAS-1 subscales, generalized anxiety- (GAD-7) 

depression (PHQ-9), and social anxiety (LSAS) symptoms (N = 773).  

 2. 3. 4. 5. 6. 

1. Strategies .64* .56* .79* .73* .70* 

2. Negative beliefs  .58* .58* .56* .52* 

3. Positive beliefs   .43* .39* .41* 

4. GAD-7    .84* .70* 

5. PHQ-9     .74* 

6. LSAS      

Note: GAD = Generalized Disorder Scale, PHQ= Patient Health Questionnaire, LSAS = Liebowitz Social 

Anxiety Scale, *p<.01 
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Table 3: Statistics for each step of the regressions and betas on the final step with LSAS as 

the dependent variable and gender/age, social self-beliefs, positive metacognitive beliefs, 

negative metacognitive beliefs, and the cognitive attentional syndrome as predictors (N = 

773). 

      

Step  F change R2 change β t 

1  7.755 .021**   

 Gender   .13 3.465** 

 Age   -.05 -1.354 

2  148.436 .166**   

 Gender   .12 3.663** 

 Age   -.04 -1.179 

 Positive beliefs   .41 12.183** 

3  116.416 .112**   

 Gender   .13 4.166** 

 Age   -.01 -.432 

 Positive beliefs   .17 4.429** 

 Negative beliefs   .41 10.790** 

4  274.700 .193**   

 Gender   .04 1.408 

 Age   .00 -.009 

 Positive beliefs   -.01 -.206 

 Negative beliefs   .13 3.491** 

 Strategies   .61 16.574** 

Note: *p<.05, **p<.01. 


