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Background: There is little known about predictors of 
response to cognitive therapy (CT) for psychosis. This 
study tests the hypothesis that metacognitive change at 
both end of treatment and follow-up is associated with 
positive outcomes in people with psychosis receiving CT. 

Method: Patients referred for CT for psychosis were 
offered CT over a maximum of 30 sessions. Assessments, 
including interview-based measures of psychotic 
symptoms and a questionnaire assessing metacognitive 
worry, were performed at pre-CT, post-CT and one-year 
follow-up. Data from 32 patients were analyzed. 

Results: Significant positive relationships were found 
between metacognitive worry change scores at one-year 
follow-up and both positive symptoms of psychosis and 
particular dimensions of hallucinations. No significant 
relationships were found between metacognitive change 
and delusional symptoms. 

Conclusions: These results suggest that metacognitive 
change is associated with symptom change at follow-
up. In particular, these benefits seem most evident in 
those people experiencing hallucinations. Methodological 
limitations and clinical implications are discussed.
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although these reviews contain significant problems such 
as inclusion of inappropriate studies and data extraction 
errors. Additionally, of those studies indicating that CT 
is beneficial, few have examined the effects of therapy 
on specific cognitive processes that are hypothesized to 
mediate change. Such studies are helpful in order to target 
treatments, consider suitability, explore mechanisms of 
change and enhance treatment development work in 
this area.

The Self-Regulatory Executive Function (S-REF) model 
(7, 8), suggests that vulnerability to psychological dys-
function and the maintenance of disorder is associated 
with a cognitive-attentional syndrome characterized 
by extended perseverative processing (such as worry 
and rumination), threat monitoring, and self-regulation 
strategies that fail to modify maladaptive self-knowledge. 
This syndrome is driven by metacognitive beliefs that 
specify the execution of worry/ruminative processing, 
guide attention, and serve as a resource for interpret-
ing and controlling cognitive events such as unwanted 
thoughts. The model predicts an involvement of metacog-
nitive beliefs in vulnerability to and the maintenance of 
psychopathology. Two subtypes of metacognitive beliefs 
are implicated in the S-REF model: positive beliefs (e.g., 
“worrying helps me cope,” “If I worry I can be prepared”) 
and negative beliefs (e.g., “worrying is uncontrollable,” 
“worrying thoughts are dangerous”). Both types of belief 
usually contribute to dysfunction but the stage and pre-
cise fashion in which they contribute can vary across 
disorders. Evidence supports the relationship between 
metacognitive beliefs and a range of negative emotional 
outcomes and psychiatric disorders, including generalized 
anxiety disorder (9), traumatic stress symptoms (10), 
alcohol use (11), and depression (12). As such a number 
of metacognitive models have been developed for a variety 
of psychological problems including generalized anxiety 

IntroductIon
Cognitive therapy (CT) is effective when delivered in 
combination with antipsychotic medication. Several 
positive meta-analyses support this conclusion (1-3); 
however, two recent meta-analyses (4, 5) and a Cochrane 
review (6) suggest CT is not better than nonspecific 
control interventions or other psychosocial treatments, 

Metacognitive Change as a Predictor of Outcome in 
Cognitive Therapy for Psychosis
Sophie Parker, ClinPsyD,1,2 Adrian Wells, PhD, CPsychol,1 and Anthony P. Morrison, ClinPsyD1, 2

1School of Psychological Sciences, University of Manchester, Manchester, U.K.
2Greater Manchester West NHS Mental Health Foundation Trust, Manchester, U.K.



9

SoPHIe PARKeR eT AL.

disorder, social anxiety, depression and PTSD (12-14). 
One key metacognitive process identified in such models 
is that of metacognitive worry (or meta-worry), defined 
as worry about worry which is closely linked to negative 
beliefs about thinking. This approach to conceptualizing 
metacognition in psychological disorders is distinct from 
other approaches to defining metacognition in psychosis, 
such as Koren’s account of metacognitive monitoring (the 
subjective evaluation of one’s own neurocognitive func-
tioning) and control (the manner in which one’s behavior 
is directed by this evaluation) (15), and Lysaker and 
colleagues’ work examining capacity for self-reflectivity 
within narrative contexts during psychotherapy (16).

There is emerging evidence that a metacognitive 
approach to understanding psychosis, based upon predic-
tions of the S-REF model, is valid (17, 18). For example, 
research has shown that metacognition is an important 
factor in hallucinations (19-21) and delusional beliefs 
(17, 18, 22-24). Morrison et al. also found that, consis-
tent with the S-REF predictions, people with diagnoses 
of psychosis and those at ultra-high risk of developing 
psychosis score higher than non-patients on negative 
beliefs about unwanted thoughts, whereas only those 
with established psychotic disorders scored higher on 
positive beliefs about worry (25). In addition self focused 
attention (implicated in the S-REF model) is shown to 
be higher in people with paranoia (26) and those who 
hear voices (27).

There is some support for the involvement of meta-
cognitive worry in the development and maintenance 
of psychosis. For example, Freeman and Garety (22) 
found a positive association between delusional distress 
and metaworry, and a more recent study has also shown 
metacognitive worry to be associated with cognitive and 
emotional dimensions of delusional beliefs (28). A study of 
psychosis proneness in a large non-patient sample found 
higher levels of paranoid ideation to be associated with 
greater positive beliefs about worry and negative beliefs 
about the uncontrollability of thoughts (29). Another study 
of predisposition to hallucinations found that use of worry 
as a thought control strategy was associated with higher 
levels of hallucination-proneness (30). Therefore, there is 
some indication that meta-worry may be implicated in both 
the occurrence of psychotic experiences and the distress 
associated with them; however, much of this research is 
on non-patient samples and all has been cross-sectional 
in nature, so clinical research examining change over 
time in such variables is clearly required to further our 
understanding of such relationships. 

There is emerging evidence that metacognitive approaches 
to the treatment of psychosis are beneficial. Early case studies 
suggest that components of metacognitive therapy (MCT), 
including postponement of perseverative processing and 
attention training, are promising in the treatment of auditory 
and visual hallucinations in psychosis (31, 32). A recent trial 
which focused on changing worry processes in people with 
persecutory ideas found that reduction of worry was also 
associated with reduction in paranoia (33), as cognitive 
and metacognitive models would predict. A small multiple 
baseline case series of participants with psychosis has shown 
that structured MCT seemed to demonstrate benefit (34). 
There is also some evidence that metacognitive changes 
resulting from CT are associated with symptom change 
and may be a mechanism of therapeutic change. In a recent 
trial of CT for people with psychosis without antipsychotic 
medication, it was found that reductions in metacognitive 
beliefs regarding uncontrollability of voices and negative 
beliefs about paranoia were associated with improvements 
in symptoms (35).

This study aims to examine metacognitive worry as a 
predictor of outcome in CT for psychosis using data from 
an effectiveness study that confirmed the applicability 
of CT for psychosis in routine clinical settings (36). The 
original study aimed to test the feasibility and acceptability 
of delivering CT for people with psychosis within a com-
munity mental health team setting and to compare this to 
treatment as usual to test hypotheses about CT resulting 
in symptom reduction and reduced hospitalization. The 
current study aims to test the hypothesis that reductions 
in metacognitive worry occurring within CT for people 
with psychosis will be associated with improvements 
in psychotic symptoms. We tested two hypotheses: 1) 
that meta-worry decreases significantly from pre- to 
post- or pre- to follow-up, and 2) positive associations 
exist between change (improvement) in meta-worry and 
change (improvement) in symptoms.

Method
PartIcIPants 
Those included in the trial were in contact with mental 
health services in a geographically defined area and had 
a diagnosis of schizophrenia, schizophreniform disorder, 
schizoaffective disorder or delusional disorder. All par-
ticipants had to be aged 18-65 and currently scoring at 
least 4 on PANSS delusions or hallucinations. Information 
regarding exclusion criteria and participants diagnoses 
can be found elsewhere (36).
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Measures:
Case note examination: A demographic and diagnostic 
checklist examining diagnostic criteria for psychotic 
disorders (using DSM-IV [37] criteria), in addition to 
age and gender, was used. A search of psychiatric notes 
was also made for details of medication and past inpa-
tient admissions examining medication prescribed over 
the past year and days in hospital over the past year. In 
addition, an illness variables checklist examining length 
of illness and number of past relapses and compulsory 
admissions was used.

seMI-structured IntervIews
Positive and Negative Syndromes of Schizophrenia 
Scale (PANSS [38]): A clinician administered 30-item 
semi-structured interview consisting of seven items 
assessing positive symptomatology (e.g., hallucinations, 
delusions, conceptual disorganization), seven items 
assessing negative symptomatology (e.g., blunted affect, 
passive/apathetic social avoidance) and 16 items assess-
ing global psychopathology (e.g., depression, anxiety, 
lack of insight, guilt). All items are scored between 1 
(not present) and 7 (severe). A number of studies have 
demonstrated it possesses good reliability, validity and 
psychometric properties (39).

PSYRATS - Auditory Hallucinations Rating Scale 
(40): A clinician administered semi-structured interview 
consisting of 11 items assessing dimensions of auditory 
hallucinations. All items are scored 0 to 4, with higher 
scores indicating more severe phenomena. The items 
assess frequency, preoccupation, location, loudness, 
conviction, amount of unpleasant content, severity of 
unpleasant content, amount of distress, intensity of dis-
tress, degree of impairment and control. Dimensional 
scores can be extrapolated relating to: emotional char-
acteristics (i.e., distressing content items), physical char-
acteristics (i.e., descriptions of voices), and cognitive 
interpretation (i.e., beliefs about the origins of voices, 
and attributions of control). 

PSYRATS - Delusions Rating Scale (40): A clinician 
administered semi-structured interview consisting of six 
items assessing dimensions of delusional beliefs. All items 
are scored 0 to 4, with higher scores indicating more severe 
phenomena. The items assess frequency, preoccupation, 
conviction, amount of distress, intensity of distress and 
degree of impairment. This produces two subscales: emo-
tional characteristics and cognitive characteristics. Both 
PSYRATS scales possess good reliability and validity with 
sensitivity to change (40).

self-rePort
Beck Depression Inventory (41): A 21-item self-report 
measure used to assess depressive symptomatology where 
each item is rated 0-3 in terms of intensity. When self-
administered, the instrument generally takes 5-10 minutes 
to complete and is scored by summing the ratings given 
to each of the 21 items. Scores of 10 or less are considered 
normative. A number of studies show the BDI-II has 
good reliability and validity (42).

Anxious Thoughts Inventory (43): The AnTI is a 
22-item self-report measure aimed at capturing basic 
content domains and the distinction between worry and 
negative meta-appraisal on three subscales. These subscales 
consist of 1) Social worry (e.g., “I worry about doing or 
saying wrong things when among strangers”), 2) Health 
worry (e.g., “I worry about having a heart attack or cancer”) 
and 3) Meta-worry (e.g., “I worry that I cannot control my 
thoughts as well as I would like to”). Each items is rated 
1-4 on a scale indicating “almost never” to “almost always.” 
The subscales show good psychometric properties (43). 
The meta-worry scale was of most relevance to this study. 
On this subscale student and non-patient groups show 
average scores of 11.3 and 12.8, whereas patient groups 
report scores ranging between 15.5 (in social phobia) and 
19.7 (in generalized anxiety disorder) (9, 43).

Participants were assessed with all of the measures at 
baseline, end of treatment and then again at 12-month 
follow-up. End of treatment was agreed collaboratively 
between therapist and participant with a maximum of 30 
sessions delivered. With an average of 18 weekly sessions 
being delivered across the group, on average this was 
administered between 4-5 months after treatment began. 
However, with the range of sessions being between 0-30 
and with some participants not always choosing to have 
weekly sessions this could have been shorter or longer. 
Follow-up assessments were carried out at 12 months 
following this end of treatment assessment point. 

treatMent 
CT was delivered over a maximum of 30 sessions (average 
of 17.7, range between 0-30) with the spacing of sessions 
agreed collaboratively between therapist and patient 
(usually on a weekly basis). In addition, patients were 
able to receive up to three booster sessions following 
end of treatment. The general principles of cognitive 
therapy (44) were adhered to including being based 
on a cognitive model of the disorder in question (17), 
having a sound therapeutic relationship as a necessary 
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condition for change, and being problem-orientated, 
time-limited, structured and directive. It was also edu-
cational, employing the inductive method and a process 
of guided discovery and collaborative empiricism. The 
overall therapy structure involved assessment, develop-
ment of a problem list, socialization, idiosyncratic case 
formulation and symptom focused interventions selected 
on the basis of the case formulation and the goals. Further 
details regarding therapy and the main trial outcomes can 
be found elsewhere (36). Although the CT was based on 
a cognitive model, this included elements from the S-REF 
model, and the delivery of CT included metacognitive 
components such as evaluation of metacognitive beliefs 
(including negative beliefs about worry), postponement 
of perseverative processing (including worry) and modi-
fication of attentional processes. 

data analysIs 
Distributions of the data were inspected for normality using 
visual inspection and analysis of skewness and kurtosis; 
all data were normally distributed therefore correlational 
analyses were conducted as tests of association between 
change scores and potential predictors using parametric 
statistics. All tests of significance were 2-tailed, but no 
correction was made for multiple comparisons given that 
this is an exploratory study in which we are less concerned 
about type 1 error. In order to reduce the potential for type 
1 error in the correlational analyses, we only examined 
associations between change in hypothesized mechanisms 
and change in outcome for those mechanisms for which a 
significant change pre-post or pre-follow-up were found. 
The original study (36) found effects on all outcome mea-
sures except PANSS negative symptoms; therefore, we will 
examine those variables found to be significantly different 
between pre to post treatment in order to examine whether 
metacognition is associated with change in these domains. 
Meta-worry change scores were derived by subtracting 
the scores from the meta-worry subscale of the AnTI at 
post CT or follow-up time points from the baseline score 
on this subscale.

results
The characteristics of the sample are presented in Table 
1 and the characteristics of the main change mechanism 
(meta-worry) is presented in Table 2. The CONSORT 
diagram for the study is provided elsewhere (36); par-
ticipants received a mean of 17.7 sessions (S.D. = 10). 
Analyses of the effects of CT on our outcome measures 

and potential mechanisms of change, at both end of 
treatment and follow-up, are presented elsewhere (36). 

Tables 3 and 4 show the correlation matrices for tests 
of associations between baseline variables, changes in 
potential mechanisms and changes in outcomes at end 
of treatment and follow-up. These correlations show that 
metacognitive change is not associated with improve-
ments at end of treatment but it is at follow-up. More spe-
cifically, metacognitive change at follow-up is associated 
with change (reductions) in PANSS total, PANSS positive, 
PANSS global, PANSS positive item 3 (hallucinations), 
PSYRATS Hallucinations total, PSYRATS Hallucinations 
cognitive and PSYRATS Hallucinations physical.

Given the association between metacognitive change 
and symptom improvement was seen only at follow-up, 
and particularly within the domain of hallucinations we 
conducted an additional set of correlational analyses 
excluding those who did not report any hallucinations at 
baseline in order to ensure that this lack of change was not 
inflating the results (akin to a sensitivity analysis). Table 
5 shows that the same pattern was found in the smaller 
group, except that the significant association between 
meta-worry and PANSS global change was no longer 
found. Within the hallucinations group the associations 
between meta-worry and the individual scales on the 
PSYRATS related to hallucinatory symptoms (excluding 
emotional change) were all stronger.

dIscussIon
In this study we found that changes in scores on a mea-
sure of metacognition (meta-worry) were associated 
with improvements in symptoms at follow-up. This is 
consistent with Morrison’s model of psychosis (17) which 

Table 1. Participant characteristics
Variable Mean (SD) or N

Age 36.81 (10.36)

Male: Female ratio 40:19 (68%:32%)

Number of sessions 17.7 (10)

Duration of illness (months) 10.09 (6.98)

Table 2. Meta-worry Scale characteristics
Time of completion (n) Minimum Maximum Mean (SD)

Baseline (51) 7 27 17.06 (5.3)

Post CT (39) 7 28 15.95 (5.8)

Follow-up (22) 7 28 15.73 (5.9)
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draws from the predictions made within the S-REF model 
(7, 8) whereby metacognitive factors are implicated in 
the development and maintenance of psychotic phe-
nomena. Our findings showed that these significant 
findings were observed on measures of total and psychotic 
symptoms and, more specifically, on domains of hallu-
cinations; however, there was no association observed 
between delusional beliefs and meta-worry. This finding 
is consistent with research which suggests that unhelpful 
metacognitive beliefs are higher within a hallucination 
subgroup compared with those with delusions where 
people with hallucinations had higher levels of concerns 
about controllability and danger when compared with 
a group of people with delusions (45). However, some 
research has shown that dimensions of delusions in 

general, and paranoia in particular, are associated with 
meta-worry (22, 28), and it has recently been suggested 
that metacognition is more associated with delusions 
than hallucinations (46). Thus, the discrepancy found 
here between the relationship between reductions in 
meta-worry and improvements in hallucinations but not 
delusions require further consideration. However, there 
was also an effect observed in relation to PANSS total 
(the most common primary outcome in CT for psychosis 
trials) and global symptoms, which include anxiety and 
depression; this would suggest that metacognitive change 
affects many different clinical outcomes. 

The treatment protocol for this study indicated that 
formulations and interventions were based on a cognitive 
model of psychosis (17). However, at the time of this 

1. 
PANSS 
Total 
Change 2 3 4 5 6 7 8 9 10 11 12

2. PANSS Positive 
Change

0.740*** 1.000

3. PANSS Global Change 0.930*** 0.545*** 1.000

4. PANSS 
Hallucinatory 
Behavior Change

0.267 0.427** 0.182 1.000

5. PANSS 
Suspiciousness / 
Persecution

0.604*** 0.716*** 0.445** -0.003 1.000

6. PSyRATS 
Hallucinations Change

0.291 0.334* 0.248 0.719*** 0.007 1.000

7. PSyRATS 
Hallucinations 
Cognitive change

0.334* 0.366* 0.287 0.686*** 0.063 0.971*** 1.000

8. PSyRATS 
Hallucinations 
Physical Change

0.265 0.202 0.263 0.708*** -0.069 0.949*** 0.921*** 1.000

9. PSyRATS 
Hallucinations 
emotional Change

0.270 0.377* 0.221 0.668*** 0.033 0.966*** 0.910*** 0.861*** 1.000

10. PSyRATS 
Delusions Change

0.591*** 0.677*** 0.465*** 0.140 0.573*** 0.225 0.273 0.104 0.314* 1.000

11. PSyRATS 
Delusions Cognitive 
change

0.554*** 0.714*** 0.420** 0.175 0.590*** 0.205 0.254 0.077 0.308* 0.958*** 1.000

12. PSyRATS 
Delusions emotional 
change

0.519*** 0.447** 0.440** 0.042 0.406** 0.214 0.252 0.131 0.254 0.842*** 0.652*** 1.000

13. Meta-worry 
Change

0.060 0.175 0.052 0.213 -0.059 -0.070 -0.119 0.029 -0.011 -0.039 0.095 -0.223

Table 3. Correlation matrix for baseline variables and change in outcomes and mechanisms at end of treatment (n=33)

***Correlation is significant at the 0.001 level
** Correlation is significant at the 0.01 level
* Correlation is significant at the 0.05 level 
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1. 
PANSS 
Total 
Change 2 3 4 5 6 7 8 9 10 11 12

2. PANSS Positive 
Change 0.863*** 1.000

3. PANSS Global Change 0.963*** 0.773*** 1.000

4. PANSS Hallucinatory 
Behavior Change 0.473** 0.617** 0.397* 1.000

5. PANSS 
Suspiciousness / 
Persecution 0.719*** 0.760*** 0.677*** 0.140 1.000

6. PSyRATS 
Hallucinations Change 0.434* 0.535** 0.414* 0.779*** 0.045 1.000

7. PSyRATS 
Hallucinations 
 Cognitive change 0.461* 0.534** 0.460* 0.736*** 0.091 0.940*** 1.000

8. PSyRATS 
Hallucinations Physical 
Change 0.468* 0.523** 0.438* 0.797*** 0.014 0.907*** 0.893*** 1.000

9. PSyRATS 
Hallucinations 
emotional Change 0.328 0.473* 0.313 0.690*** 0.020 0.957*** 0.842*** 0.757*** 1.000

10. PSyRATS  
Delusions Change 0.425* 0.584** 0.372 0.053 0.600** 0.080 0.135 -0.012 0.110 1.000

11. PSyRATS Delusions 
Cognitive Change 0.423* 0.588** 0.384 0.109 0.573** 0.045 0.122 -0.019 0.067 0.980*** 1.000

12. PSyRATS Delusions 
emotional Change 0.461* 0.573** 0.404 0.048 0.610** 0.130 0.146 0.001 0.171 0.945*** 0.862*** 1.000

13. Meta-worry Change 0.626** 0.570** 0.528* 0.552** 0.428 0.462* 0.508* 0.573* 0.331 0.161 0.224 0.136

***Correlation is significant at the 0.001 level
** Correlation is significant at the 0.01 level
* Correlation is significant at the 0.05 level

Table 4. Correlation matrix for baseline variables and change in outcomes and mechanisms at follow up (n=21)

***Correlation is significant at the 0.001 level
** Correlation is significant at the 0.01 level
* Correlation is significant at the 0.05 level

1. PANSS 
Total Change 2 3 4 5 6 7 8 9

2. PANSS Positive Change 0.822*** 1.000

3. PANSS Global Change 0.972*** 0.757*** 1.000

4. PANSS Hallucinatory Behavior Change 0.488* 0.621** 0.473* 1.000

5. PSyRATS Hallucinations Change 0.524* 0.586* 0.530* 0.767*** 1.000

6. PSyRATS Hallucinations Cognitive Change 0.584* 0.626** 0.607** 0.740*** 0.906*** 1.000

7. PSyRATS Hallucinations Physical Change 0.538* 0.535* 0.537* 0.792*** 0.824*** 0.832*** 1.000

8. PSyRATS Hallucinations emotion Change 0.327 0.464 0.351 0.601** 0.926*** 0.743*** 0.565* 1.000

9. Meta-worry Change 0.631* 0.582* 0.514 0.746** 0.689* 0.736** 0.878*** 0.451 1.000

Table 5. Correlation matrix for baseline variables and change in outcomes and mechanisms at follow-up (Hallucinations only 
group, n=13)
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study, the role of metacognition was most implicated in 
specific models of hallucinations (47), rather than delu-
sions. The approach for auditory hallucinations explicitly 
incorporated modification of negative metacognitive 
beliefs and attentional processes (see treatment protocol 
for auditory hallucinations (48). Thus, it is possible that 
the findings are indicative of greater attention being paid 
to metacognitive factors in those patients who presented 
with auditory hallucinations than in those who did not. 
A very recent study from the same research group, based 
on the same model, found changes in metacognition were 
observed in relation to paranoia as well as hallucinations; 
however, the recent work that has elaborated the role of 
metacognition in persecutory delusions (18) may have 
resulted in greater attention being paid to such factors 
in this patient group. If the finding that patients experi-
encing hallucinations have higher negative beliefs about 
worry than patients with delusions (45) is valid, then it 
may be that the higher presence of these beliefs in the 
hallucinatory group may provide greater opportunity 
for change. However, it is important at this stage not 
to emphasize this differential finding, as there was a 
strong trend towards a significant relationship between 
meta-worry change and suspiciousness (p=0.053), which 
would have been significant using a one-tailed test and 
would be likely to reach significance in a larger sample 
with greater statistical power. 

The other interesting result that we found in this study 
is that the significant associations between meta-worry 
and outcome variables were found at the follow-up period 
but not at the end of treatment. This is not a unique 
finding, e.g., 49, identified stronger effects of CT for 
psychosis at follow-up than end of treatment. Given 
that metacognitive techniques are aimed at learning new 
skills, it could be hypothesized that these skills get better 
with practice over time. For example, the application 
of shifting attention becomes better with practice (50) 
and the acquisition of new information over longer time 
periods may decrease patients’ conviction in negative 
metacognitive beliefs.

This study has several limitations which mean that 
these results should be interpreted with caution and 
require replication in larger, preferably randomized, 
samples. The application of multiple correlations increases 
the chance of type 1 error; however, the findings followed 
a consistent pattern, which can provide some confidence 
in our findings. The small sample size, which was a conve-
nience sample, clearly limits statistical power; however, we 
nonetheless found significant effects of our hypothesized 

mechanisms on several outcome measures. The sample 
was also diagnostically heterogeneous (schizophrenia 
spectrum disorders), which could be viewed as a meth-
odological weakness; however, given the development 
of services for psychosis and the emphasis on diagnostic 
uncertainty that exists within early intervention services, 
it should ensure that our findings are potentially gener-
alizable to real world settings. We did not systematically 
record the use of particular change strategies, including 
metacognitive techniques; therefore, we are unable to 
examine the relationship of specific change strategies 
and symptom change, which could have informed our 
findings regarding discrepancies in effects on hallucina-
tions in comparison to delusions. Likewise, given that no 
formal assessment of treatment fidelity was undertaken 
we cannot be certain that the hypothesized mechanisms 
were targeted explicitly. However, we anticipate that 
the delivery of CT within the study was consistent as 
the supervision and training of therapists should have 
ensured this. There are also many ways to examine the 
issue of mediation of treatment effects from a statistical 
point of view, and the correlation of changes in hypoth-
esized mediators and outcomes is open to criticism for 
a variety of reasons; most significantly, it is theoretically 
possible that there is another unmeasured variable that 
accounts for changes in both that is unrelated to treat-
ment. However, with our small sample these exploratory 
analyses are all that is possible. Similarly, because our 
trial was an uncontrolled, open trial without a compara-
tor group, we cannot conclude with any certainly that 
our hypothesized mechanisms changed as a result of 
treatment; it is possible that an unmeasured variable 
was responsible for changes in both mechanism and 
outcome. Future research could examine these issues 
using approaches such as traditional mediation analysis 
(51), which assumes that such confounding is absent, as 
well as attempting to measure and adjust for all important 
confounders (52), and attempting to effectively adjust for 
unmeasured confounders (hidden confounding) using 
instrumental variable-based methods employing analyses 
based on principal stratification (53).

clInIcal IMPlIcatIons
Given that we had a small non-randomized sample, and 
that our findings were exclusively at follow-up and mostly 
for hallucinations, this research requires replication and 
extensions before we can have robust confidence in the 
clinical implications. However, within this study of CT, 
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metacognitive change appears to predict outcome; there-
fore, attention should be given to metacognitive elements 
of the model and consideration given to using strategies 
derived from MCT; we hypothesize that MCT may be one 
way of doing this which has shown encouraging prelimi-
nary evidence (34). This may be of particular use to people 
who experience hallucinations although further research 
is required before any strong conclusions are made. 
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