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ABSTRACT

Objective:  The Metacognitions Questionnaire 30 (MCQ-30) has been widely used to assess metacognitive beliefs and processes linked to emotional disorders.  The aim of the present study is to test the utility of the MCQ-30 in assessing metacognitions in people with epilepsy.
Methods:  349 people with epilepsy completed the MCQ-30, and self-report measures of 	anxiety and depression at two time points, 12 months apart.  Factor analyses and structural equation modelling were used to test the factor structure, internal consistency and convergent validity of the MCQ-30.
Results: Confirmatory and exploratory factor analyses supported the original 5-factor structure and demonstrated that each factor had good to excellent levels of internal consistency
Conclusion:  The MCQ-30 is a robust measure of metacognitive beliefs and processes and has clinical utility in PWE.

1. Introduction
Anxiety and depression in people with epilepsy (PWE) are a substantial clinical concern occurring more frequently in PWE than in the general population [1, 2]. Comorbid anxiety and depression in PWE are more strongly associated with a poorer quality of life than seizure frequency [3-6]. Additional consequences of anxiety and depression include lower adherence to antiepileptic medication, [7] increased use and cost of healthcare, [8] and, higher rates of suicide [9, 10].   
Unfortunately, highly effective psychological treatments for anxiety and depression in PWE are not available [11, 12].  Although, cognitive-behavioural therapy (CBT) is recommended as the treatment of choice for depression in PWE, [13] the magnitude of improvement achieved by CBT in randomised controlled trials is limited.   The two studies [14, 15] which have compared individual CBT delivered face to face against wait list control conditions both found that CBT did generate significant improvement in depressive symptoms from a statistical perspective. However, the magnitude of symptomatic change casts doubt on the clinical significance of CBT for PWE.  For example, in the PEARLS trial [14] there was no difference in the proportions of treatment responders in the CBT and wait list conditions when “treatment response” was defined as ≥50% reduction in depressive symptom severity measured by the Hopkins Symptom Checklist (HSCL-20) [16].  Furthermore, only 3 out of the 40 patients that started CBT achieved remission when assessed approximately 6 weeks after the end of treatment and only 2 patients were in remission at 6 months follow-up. More recently, CBT participants in the trial conducted by Gandy et al [15] decreased on average by 1.35 points on the six item Neurological Depressive Disorders Inventory-Epilepsy (NDDI-E) [17] from pre- post treatment.  To put this degree of change in context, each item of the NDDI-E is scored on a 4-point scale with the maximum possible score for the NDDI_E being 24 and the minimum being 6.  It is evident therefore that treatment efficacy for anxiety and depression needs to be enhanced in PWE.
  Given the limited efficacy of CBT and patients’ preference for psychological over pharmacological interventions [18], there is a need to develop more effective interventions.  One approach which may be suitable for PWE is metacognitive therapy (MCT) [19, 20].  MCT is based on the Self-Regulatory Executive Function (S-REF) model of psychopathology [21, 22]. The S-REF model is a transdiagnostic model of emotional disorder, which specifies that negative thoughts and feelings are typically transitory experiences unless an individual responds to them with a particular style, termed the Cognitive Attentional Syndrome (CAS). The CAS consists of perseverative thinking (rumination and worry); attentional strategies (monitoring for signs of potential threat); and counterproductive coping strategies (e.g. telling oneself to get over it, resting too much, avoidance of activities). Applying this to PWE, multiple factors might activate the CAS, such as fears about future seizures, or thoughts about the implications of having a diagnosis of epilepsy on family, social or work roles.  Often the resulting worry and rumination are transient but, in those who become depressed or anxious, sustained rumination (e.g. about current impact on family) or worry (e.g. about what will happen in future) occurs. The S-REF model specifies that such perseverative thinking is activated and guided by metacognitive beliefs, and prolongs low mood and anxiety. The model proposes that the occurrence of negative thoughts activates positive metacognitive beliefs about the usefulness of worry, rumination, threat monitoring, and other coping strategies (e.g., “Worrying helps me cope”). Continued activation of the CAS is the result of negative metacognitive beliefs concerning the uncontrollability of thoughts and their dangerousness (e.g., “I have no control over my rumination/worry”; “Worry can damage my mind and/or body”).  
	MCT aims to modify the metacognitive beliefs and processes that maintain anxiety and depression.  MCT differs in important ways from currently available interventions including CBT.  In particular, MCT does not “reality-test” negative thoughts or core beliefs, nor label and modify cognitive distortions.   A common concern in PWE is fear of future seizures.  MCT would not aim to modify the content of this potentially accurate thought, nor explore the ‘meaning’ of the fear. Instead, patients are helped to understand the deleterious and counterproductive effects of worry and rumination, therefore enhancing motivation to suspend worry.  Simultaneously, metacognitive beliefs about the uncontrollability of worry, which sustain worry, are modified.  Modifying negative metacognitive beliefs is centrally important in the S-REF model because, as long as patients believe that worry is uncontrollable, they will not attempt to control it. The principles and procedures of MCT therefore offer an alternative approach to conceptualising and treating anxiety and depression in PWE.  However, to help understand whether MCT should be examined in epilepsy and resources invested accordingly, we first need to know whether the S-REF model has utility in epilepsy. This has not yet been determined.	
Testing the utility of the S-REF model to PWE requires a valid and reliable measure of metacognitions.  The Metacognitive Questionnaire (MCQ-30) [23] is the primary self-report measure of metacognitive beliefs and processes which are central to the S-REF model of emotional disorders The MCQ-30 measures five domains of metacognition which are: ‘Positive beliefs about worry’;  ‘Negative beliefs about the danger and uncontrollability of worry’; ‘Beliefs about the need to control thoughts’; ‘Cognitive self-consciousness’; and, ‘Cognitive confidence’.  The first evaluation of the MCQ-30 showed that it possessed good internal consistency, construct validity and acceptable test–retest reliability.  Factor analyses confirmed an acceptable fit to the five factor model and convergent validity with measures of anxiety, depression, obsessive compulsive symptoms and worry [23].    Subsequent evaluations of the psychometric properties of the MCQ-30 have replicated the 5 factor structure of the questionnaire in mixed community and student samples across several countries, including the UK, Turkey, Spain and Korea [24-27].  The five factor structure of the MCQ-30 has also been replicated in cancer patients [28] and in a mixed clinical sample consisting of anxiety disorders, depressive disorders and eating disorders [27]. 
The main aim of this study was to test whether the established 5-factor structure of MCQ-30 is valid in PWE.  Additional aims were to investigate the internal consistency of each of the MCQ-30 subscales and to test the concurrent validity of the MCQ-30. The MCQ-30 subscale ’Negative beliefs about the uncontrollability and danger of worry’ is a consistent predictor of emotional distress in psychiatric disorders including depression [29] generalised anxiety disorder [30], obsessive compulsive disorder [31] and post-traumatic stress disorder [32].  In addition, both ‘Negative beliefs about the uncontrollability and danger of worry’ and low ‘Cognitive confidence” subscales are consistently associated with the severity of anxiety and depression in a range of physical health problems including breast and prostate cancer [33], Parkinson’s disease [34], and chronic fatigue [35].  On the basis of these previous results, we predicted that ‘Negative beliefs about the uncontrollability of and danger of worry” and ‘Cognitive confidence’ would be the main two predictors of variance in both anxiety and depression in PWE.

2. Methods
2.1. Participants
Participants were PWE who were affiliated with the British Epilepsy Association (Epilepsy Action).  Participants were at least 16 years old, and had been diagnosed with epilepsy (of any type) for at least one year. Patients were excluded if they could not provide informed consent or independently complete the questionnaires in English.

2.2. Measures
2.2.1. Metacognitions Questionnaire-30 (MCQ-30) 
The MCQ-30  [23] measures domains of metacognition assessed by 30 items across 5 subscales: (a) ‘Positive beliefs about worry’ (e.g., “Worrying helps me cope”), (b) ‘Negative beliefs about uncontrollability and danger of worry’ (e.g., “When I start worrying I cannot stop”), (c)  ‘Cognitive confidence’ (e.g., “My memory can mislead me at times”), (d) beliefs about the ‘Need to control thoughts’ (e.g., “Not being able to control my thoughts is a sign of weakness”), and (e) ‘Cognitive self-consciousness’ (e.g., “I pay close attention to the way my mind works”). Respondents rate how much they “generally agree” with statements presented on a 4-point scale (1 = do not agree, 2 = agree slightly, 3 = agree moderately, 4 = agree very much) providing total scores of 6 to 24. High scores indicate respectively greater conviction in positive and negative beliefs about worry, reduced confidence in memory, greater belief in the need to control thoughts and an increased tendency towards self-focussed attention.  The MCQ-30 has good psychometric properties including good internal consistency, convergent and predictive validity [23, 24].

2.2.2. Beck Depression Inventory (BDI-II)
The BDI-II [36] is 21-item self-report questionnaire designed to assess an individual’s current level of depression and corresponds to the diagnostic criteria for Major Depressive Disorder. It consists of 21 statements referring to the presence of depressive symptoms over the past 2 weeks. Each of the 21-items is scored on a 4-point scale with a maximum possible score of 63. The BDI-II is a reliable and well validated measure of depressive symptomatology and has been recommended for use in PWE [37-39].

2.2.3. Beck Anxiety Inventory (BAI)
The BAI [40] is a 21-item self-report questionnaire, which measures the severity of somatic and cognitive symptoms over the previous week. Items are scored on a 4-point scale (0–3) with a total score derived by summating the endorsed rating of each item, giving a range of 0–63. The BAI has excellent psychometric properties in both clinical and community samples and can be used in PWE [41].

2.3. Procedure 
Data was collected as part of longitudinal study comparing self-ratings made by PWE with ratings made by their informal carers on a broad range of health outcomes.  Participants were recruited through the British Epilepsy Association (Epilepsy Action) and were asked to complete several questionnaires, including on demographics, epilepsy characteristics and the BDI-II, BAI and MCQ-30. Participants completed questionnaires at two time points, 12 months apart. 3866 people were randomly selected by the British Epilepsy Association from their database. This was done using an automated computer based process. These persons were then mailed an invitation pack. The pack included a set of questionnaires for PWE to complete independently at time 1 (T1) as well as a set of questionnaires for them to pass on to a significant other. Twelve months later (T2) patients and significant others taking part were each sent a second set of questionnaires to complete and return. The University of Liverpool’s Institute of Psychology Health and Society Research Ethics committee approved the study (1213-LB-093). Informed consent was obtained from all participants.

2.4. Data analysis	
The T1 demographic and epilepsy characteristics of PWE who completed both the T1 and T2 questionnaires were compared with those completing only the T1 questionnaires. For variables which were not normally distributed, non-parametric tests were used. To explore the validity of the MCQ-30, data were analysed separately for each time point. Confirmatory Factor Analysis (CFA) was used to test the published five-factor measurement model.  Exploratory Factor Analysis (EFA) was conducted on T1 data as an alternative test on the factor structure of the MCQ-30.  The EFA tested models up to and including a five-factor structure without dictating where items should load.  As previous studies identified MCQ-30 subscales as inter-correlated, an oblique rotation (Geomin) was used to establish the optimum pattern of item loadings. 
For both CFA and EFA analyses the adequacy of model fit was assessed using two  incremental fit indices: the Comparative Fit Index (CFI); and the Tucker-Lewis Fit Index (TLI), with values close to 0.95 indicating a well-fitting model [42].  Both are used to assess the improvement in fit of the hypothesised model over the unstructured baseline model.   Two  absolute misfit indices were also used; the Root mean Square Error of Approximation (RMSEA) with values <.05 indicating good fit and 0.5 - .08 adequate fit [43]; and the Weighted Root Mean Square Residual (WRMR) with values less than .95 indicating good fit [44].These both assess the extent to which the hypothesised model reproduces the sample data. For the EFA, the Standardised Root Mean Square (SRMR) was used, instead of the WRMR, with values <.05 indicating good fit. The recommended use of multiple yet complementary fit indices is highly recommended.[42, 45] Decisions regarding adequacy of fit in SEM are therefore subjective and based on a combined assessment of these indices with consideration of theoretical and practical judgements.  Inter-correlations amongst the five latent factors of the published model were examined and the internal consistency of each subscale assessed using Cronbach’s alpha. Analyses were conducted in MPlus version 6.12 [46], using the robust weighted least squares estimator (WLSMV[47]) recommended for ordinal categorical data [48].   An a priori power analysis was not conducted, but according to standard conventions for SEM, the WLSMV estimator yields accurate test statistics under both normal/non-normal latent response distributions across sample sizes ranging from 100-1000 within which our sample size falls.
Concurrent validity of the MCQ-30 was then assessed (at each time point) by fitting the data to a structural model in which anxiety (BAI) and depression (BDI-II) were regressed onto the MCQ-30 factors.  Adequacy of model fit was again assessed using the fit indices described above.  As the MCQ-30, the BDI-II and the BAI were not normally distributed and the study sample relatively small, bootstrapping techniques were used to test the robustness of the findings.  Bootstrapping is a re-sampling technique used to get a better approximation of the sampling distribution of a statistic than its theoretical distribution provides when assumptions such as non-normality are violated. It operates by randomly re-sampling with replacement from the original scores and is typically repeated 500+ times to create a new distribution from which to compute p-values and test hypotheses.   

3. Results
3.1. Participants	
From the 3866 invitations sent, 349 PWE agreed to participate in the study and returned a completed T1 questionnaire. Of the remaining invitations sent, 180 invitations were returned as the person no longer resided at the address, 14 recipients responded to say they were not eligible, 4 PWE explicitly declined to participate and 36 resulted in incomplete questionnaires being returned. No-response was received to the remaining 3283 (84.9%) invitations. 
Of the 349 PWE who returned completed questionnaires at T1, 281 (80.5%) completed the T2 questionnaire 12 months later. The characteristics of the participants completing the questionnaires at the time points are shown in Table 1. The mean age of participants at T1 was 49.0 (SD 15.5) and 63.3% were female.  The median time since epilepsy diagnosis was 20.5 years (IQR 8-36.75). Most (65.2%) participants had experienced a seizure (of some type) in the past 12 months. 
No statistically significant differences between completers and non-completers at T2 were apparent on their T1 BDI scores, BAI scores, sex, education, years diagnosed with epilepsy, or seizure frequency. Non completers were, however, more likely than completers to have been younger (mean difference -4.11, 95% CI -8.16 -04).

3.2. Factorial Structure
[bookmark: _GoBack]CFA of the MCQ-30 five factor model showed a good fit of the model to the data at T1: χ2 (395) = 813.341. p <.01, RMSEA =.055 (90% CI=.05-.06), CFI = .97, TLI =.96, WRMR =1.134.   Furthermore, EFA supported the results of the CFA by indicating that a five-factor solution provided the best model.  Overall, the fit indices (χ2 (295) = 430.397. p <.001, RMSEA =.036 (90% CI=.029-.043), CFI = .99, TLI =.98, SRMR =0.03) showed a good fit of the model to this data.  It should be noted that the χ2 was significant for both the CFA and EFA so exact fit hypotheses were rejected.  This may be attributable to the sensitivity of the χ2 statistic to violations of normality and the MCQ-30 was not normally distributed.  However, in accord with recommendations to use multiple but complementary fit indices [42, 45] it appears that when all the fit indices are considered both the CFA and EFA showed a good fit of the data to the five factor model.   

As shown in Table 2, only 2 of the 30 items did not load >0.4 on their original factors.  Both items were from the original subscale “Need to control thoughts”.  Specifically, rather loading most on this original factor (F5), item MCQ13 –  “I should be in control of my thoughts all of the time” –  loaded highest on ‘Cognitive self-consciousness’ (F3), whilst item MCQ6 – “If I did not control a worrying thought, and then it happened, it would be my fault” – did not load significantly on any factor (i.e. >0.4).  At T2, CFA suggested a comparable level of fit for the five factor model to that achieved at T1.  Taken together the fit indices at T2 indicated a good fit of the model to the data: χ2 (395) = 744.875 p<. 001, RMSEA =.056 (90% CI=.05-.06), CFI = .96, TLI =.96, WRMR =1.076, although the significant χ2 means the exact fit hypotheses is rejected.                                                                                                                                                   

3.3. Reliability
The internal consistency of the subscales was assessed using Cronbach’s alpha (Table 3) and ranged from .79 to .93 at T1 and from .81 to .92 at T2, indicating excellent internal consistency.  At both time points the subscale with the lowest alpha coefficient was ‘Need for Control’, whilst ‘Cognitive Confidence’ had the highest internal consistency at both time points.  The descriptive statistics for each of the MCQ-30 subscales and the correlations amongst the five latent variables (CFA standardised solution) at both time points are presented in Table 3.  

3.4. Convergent validity
The hypothesised model of the relationship between metacognitive beliefs (using the MCQ-30’s published factor structure) and concurrent anxiety and depression is shown in Figure 1. Overall, the fit indices for this latent variable SEM (see Table 4) were very good at both T1 and T2.   As hypothesised, ‘Negative beliefs about uncontrollability and danger of worry’ explained significant variance in both anxiety and depression at both time points and was the strongest of all the predictors. ‘Cognitive confidence’ also explained significant variance in anxiety and depression at both T1 and T2  However, there was no significant relationship between ‘Positive beliefs about worry’, ‘Need for control over thoughts’ or ‘Cognitive self-consciousness’ and anxiety or depression at either time point.

4. Discussion
The present study is the first demonstration of the utility of the MCQ-30 in PWE. Results of the confirmatory and exploratory factor analyses support the original five factor structure of the MCQ-30 [23]. The confirmatory factor analysis strongly supported the five factor solution with the data fitting the model very well at both time points. The robustness of the five factor model of the MCQ-30 was further supported by the exploratory factor analysis where the items were allowed to load freely, but still confirmed that the five factor model was the best fit to the data.  It should be noted that one item did not load on any of the factors and that one item loaded on a different factors from the original version.  However, given that the primary aim of the study was to assess the validity of the MCQ-30, rather than merely achieve the best model fit, we did not test alternative models as such minor discrepancies (given the overall high level of fit) may well be attributable to characteristics of the sample [49]. 
	Structural equation modelling revealed that ‘Negative beliefs about worry concerning uncontrollability and danger’ was the strongest predictor for both anxiety and depression as we hypothesised. Our additional hypothesis that ‘Cognitive confidence’ would predict both anxiety and depression was also supported.  Overall these findings are consistent with the S-REF model [21, 22] in that that two key metacognitive domains;   ‘Negative beliefs about worry concerning uncontrollability and danger’ and ‘Cognitive confidence’ are associated with both anxiety and depression.  ‘Negative beliefs about worry concerning uncontrollability and danger’ play a crucial role in S-REF model which specifies that beliefs about the uncontrollability and danger of perseverative thinking contribute to failures to disengage from worry and rumination, which in turn maintain anxiety and depression.  Low cognitive confidence may be linked to anxiety and depression through contributing to an individual’s perception of control over conceptual processing. Individuals may believe that they have less control over their cognitive functioning and may use unhelpful strategies to try and compensate for the subjective deficit in level of control.  In other words, low cognitive confidence can contribute to beliefs about the uncontrollability of perseverative thinking but also contribute to the use of worry and or rumination to compensate for objective and subjective appraisals of memory difficulties as predicted by the S-REF model [21, 22]. Experimental studies which manipulate cognitive confidence are needed to help clarify how low cognitive confidence contributes to anxiety and depression in PWE.
There are several limitations to the present study. The sample size is relatively modest from an SEM perspective which may limit the robustness of the findings. Furthermore, SEM as with any statistical test has limitations that should be considered when interpreting results with respect to non-normality, sample size, model complexity. However, its strength is that it does not rely on a single test statistic to indicate adequacy of fit.  Rather, interpretations of multiple fit indices are used for this reason in recognition of these problems. In the present study, non-normality and sample size issues were addressed through choice of estimator (WLSMV) which has been designed for use with comparatively small to moderate samples and has been shown to yield accurate test statistic, parameter estimates and standard estimates under both normal and non-normal latent response distributions [48]. In addition, WRMR is reported as this performs better with categorical data than SRMR [44].
The current study was also nested within a broader longitudinal study and many of the design features of the current study, including the timing of assessments and the wide participant inclusion criteria, results from this.  It would have been an advantage to have included a control group and to have able to include a known groups validity analysis. Greater detail on the participants’ seizure type/s and their additional medical and psychiatric diagnoses would have also provided useful information.  However, the study was completed by mail and participants’ medical records were not accessible. It is important for future studies to consider what influence these factors have on the findings obtained in the present study. It is possible that the relationships obtained between psychological distress and metacognitions might not be consistent across PWE with different types of seizures.  More specifically for some PWE, distress will not always be interictal in form, but rather one way their seizures manifest [50].  The anxiety and depression observed in these PWE might be more closely related to their underlying neurological disorder rather than their metacognitive beliefs.
The recruitment method used may also have resulted in a sample that is unrepresentative of the wider epilepsy population. Recruitment was limited to those affiliated with the British Epilepsy Association. People with uncontrolled epilepsy tend to be overrepresented within such groups [51, 52] which may explain why only 35% of the sample at T1 had been seizure free in the prior 12 months compared to the 50% or more seen in the wider epilepsy population [53].  This highlights the need for future studies to test if the findings generalise to more representative samples.   A further potential source of bias within the recruited sample is the relatively low response rate. As noted, our study was nested within a longitudinal study recruiting patient-carer dyads, and achieved a response rate of approximatley10%. However, this response rate is not unusual for epilepsy studies that have used comparable recruitment approaches.  For example, cross sectional studies achieved uptake rates of 17% [54, 55] compared to the 10% uptake in the current longitudinal study.  
There are several possible reasons for the low acceptance rate and high number of non-responses to the invitations.  The information held by the British Epilepsy Association about individuals on their databases is limited. It is does not, for instance, identify whether the individual has epilepsy themselves or is someone without epilepsy who simply has contacted the Association for information. Some invitations may therefore have been sent to non-eligible persons for whom the study was not-relevant. To comply with the terms of use of the database, invitations were also sent out on our behalf, and so it was not possible to send reminders to individuals who did not respond. It is also the case that the contact details of people on the database are sometimes incorrect, if they have not been updated. We did utilise evidenced-based techniques to maximise response rate. This included first class outward mail and as short a questionnaire as possible. Future studies would, however, be wise to utilise additional strategies and would need to factor in associated costs. A recent systematic review found that the odds of response could be doubled by offering participants payment for completion of questionnaires and by using recorded delivery [56].
	In summary, the MCQ-30’s five factor structure is confirmed in PWE with all subscales demonstrating good internal consistency. The MCQ-30 is a reliable and valid self-report questionnaire that can be used to assess range of metacognitions that are associated with anxiety and depression in PWE.  Future studies will determine if modification of the metacognitive beliefs and processes will result in a more effective intervention for PWE experiencing anxiety and depression.
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