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Background: Psychological functioning plays an important role in medical conditions

and impacts patients’ quality of life. Previously, many studies have highlighted the

association of metacognition to both the development and maintenance of emotional

disorders. Recently, several researchers pointed out the relevant role of dysfunctional

metacognitive beliefs in the context of chronic diseases. Hence, dysfunctional

metacognitive beliefs could be directly related to anxiety and depression, regardless

of the medical condition’s expression. The aim of this systematic review was to

summarize the available evidence regarding the association of metacognition with

anxiety, depression, and perceived quality of life, in the context of medical conditions,

according to Wells’ theory.

Methods: A systematic review based on electronic bibliographic databases (PsycINFO,

PubMed, Scopus, Web of Science, and Web of Knowledge) of scientific literature was

carried out. Studies involving patients evaluated in clinical settings were included in

the analysis.

Results: Our findings indicated that metacognition appears to be related to anxiety,

depression, and quality of life in patients with medical chronic conditions. Therefore,

dysfunctional metacognitive beliefsmight be a relevant factor associatedwith the process

of adapting to illness.

Conclusions: The additional evaluation of metacognitive factors in the context of several

medical chronic conditions appears valuable. Due to the rising interest in the study of

metacognition, suggestions for future research have also been provided.

Keywords: metacognition, MCQ-30, cognitive attentional syndrome (CAS), metacognitive beliefs, chronic medical

conditions, anxiety, depression

INTRODUCTION

Rationale
In the past few decades, the role of metacognition in psychopathology has received increased
attention. The term metacognition refers to “the aspect of information processing that monitors,
interprets, evaluates, and regulates the contents and processes of its organization” (Wells and
Purdon, 1999, p. 103). A growing body of research has highlighted that metacognition is
associated with the development and the maintenance of psychological disorders. An important
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approach in this regard is exemplified by the Self-Regulatory
Executive Function (S-REF) model, proposed by Wells and
Matthews (1996). The principal feature of this model is that
it points out the transdiagnostic process involved in emotional
disorders. The main focus is not on the symptoms or the
diagnosis, but is instead on the dysfunctional metacognitive
beliefs and the emotional self-regulation strategies behind them.
In fact, the vulnerability and the prolongation of disorders
are associated with a non-specific style of thinking, named
cognitive attentional syndrome (CAS) (Wells, 2000a,b). CAS
refers to repetitive negative thinking in the process of worrying
and ruminating, driven by the positive and negative beliefs
about worry, concerns about uncontrollability and danger,
and the limitations on executive control. The strategies of
pathological worry, rumination, and threat monitor describe
positive beliefs, while the beliefs about the danger and the
uncontrollability of certain thoughts characterize negative beliefs.
Some examples of positive beliefs are: “Worrying helps me
cope,” or, “Worrying helps me solve problems.” Examples of
negative beliefs are: “My worrying is dangerous for me,” and
“My worrying could make me go mad.” Consistent with this
metacognitive theory of emotional disorders, a series of self-
report instruments for assessing dysfunctional metacognitive
beliefs were developed. The Metacognitions Questionnaire
(MCQ) and its short version (MCQ-30) measure a range
of metacognitive beliefs and processes which are considered
relevant to the psychological vulnerability and maintenance of
emotional disorders (Cartwright-Hatton and Wells, 1997; Wells
and Cartwright-Hatton, 2004; Quattropani et al., 2015).

Earlier studies involving clinical samples have shown
that metacognitive beliefs are linked to a wide range of
psychopathological conditions, such as anxiety disorder (Wells
and Carter, 2001), obsessive-compulsive symptoms (Wells and
Papageorgiou, 1998), schizophrenic disorders (Larøi et al., 2004;
García-Montes et al., 2006), and anorexia nervosa (Cooper et al.,
2007).

Recently, a growing number of studies has investigated
the role of metacognition even in non-clinical samples. Main
findings pointed out that metacognitive beliefs were significantly
associated with either perceived stress or negative emotions
(Spada et al., 2008b). In addition, dysfunctional metacognitive
beliefs predicted the onset of anxiety and depression symptoms in
the context of stressful life events (Yilmaz et al., 2011). Moreover,
the negative beliefs factor was the strongest predictor for both
anxiety and depression (Spada et al., 2008a).

Researchers are becoming increasingly interested in this field
as dysfunctional metacognitive beliefs appear to be common
factors across a wide range of psychopathologies (Sun et al.,
2017).

Currently there are several studies that have demonstrated
that metacognitions are involved in the perpetuation of
psychological disorders. Therefore, in recent years, systematic
reviews and meta-analyses have been carried out on the
basis of the available data. Preliminary results suggested that
interventions based on metacognition may be effective in
anxiety and depressive disorders treatment (Knowles et al.,
2016; Normann and Morina, 2018). The greater prevalence of

dysfunctional metacognitive beliefs has recently been associated
with clinical psychosis (Sellers et al., 2016, 2018).

In recent years, the role of metacognition was investigated in
patients with chronic conditions and their caregivers. Anxiety
and depression symptoms are common in a wide range of
chronic medical conditions, influencing the patients’ quality
of life (Marchetti et al., 2017; Catalano et al., 2018; Marchini
et al., 2018; Martino et al., 2018, 2019c,d,e; Quattropani et al.,
2018a,b; Fantinelli et al., 2019; Lenzo et al., 2019). Dysfunctional
metacognitive beliefs could be a relevant factor involved in the
development of negative emotions, influencing the adherence to
medical treatments. In the light of this perspective, metacognitive
beliefs of chronic patients and their caregivers could be a
significant factor related to the development of distress. Some
researchers have started examining this topic. For example, when
patients with multiple sclerosis tend to adopt a dysfunctional
metacognitive strategy, metacognition can become a relevant
therapeutic tool (Pöttgen et al., 2015). The results of a recent
study showed insignificant differences between metacognitive
factors of multiple sclerosis patients and healthy subjects. Both
conflicting and specific correlations between multiple sclerosis
patients and control subjects were found (Quattropani et al.,
2018c). In addition, coherent findings were revealed in the
first research involving cancer patients (Quattropani et al.,
2016). Conditions such as cancer are often characterized by
the difficulty in the process of making sense integration of the
traumatic event and coping, during the first phase (Martino
et al., 2019a,b). The process of “making sense,” as a subjective
experience, is an important element in promoting a patient’s
well-being after a traumatic event such as cancer and its related
treatments (Martino and Freda, 2016; De Luca Picione et al.,
2017). According to this perspective, metacognitions can play a
crucial role in the adaptation process of patients and their quality
of life. More generally, a deep understanding of the psychological
functioning of patients with chronic medical conditions could
be useful in implementing tailored psychological interventions in
medical settings (Dicé et al., 2016, 2018, 2019).

Despite the considerable amount of studies conducted in the
context of chronic medical conditions, there is still a lack of a
rigorous and careful summarization of the evidence.

Objectives
This systematic review aimed at ascertaining the relevance of
dysfunctional metacognitive beliefs among patients with chronic
medical conditions and/or their caregivers through the analysis
of the studies employing the MCQ and the MCQ-30.

Research Question
We hypothesized that metacognitive beliefs might interact with
the experience of a chronic medical condition and contribute to
it worsening, affecting psychological distress in both patients and
their caregivers.

METHODS

The authors followed the Preferred Reporting Items for
Systematic Reviews andMeta Analyses—PRISMA (Liberati et al.,
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2009; Moher et al., 2009) guidelines for the drafting of this
systematic review.

Search Strategy and Data Sources
A systematic review of the literature was conducted in two
stages. Initially, the studies were identified by searching PubMed,
WebOfKnowledge, and Scopus using the following keywords:
“metacognition,” “metacognitive beliefs,” “metacognition∗

questionnaire,” “meta-cognition∗ questionnaire.” We
preliminarily filtered the online search by language (English)
and species (Humans). The online search was completed on 30th
April 2019.

Eventually, the reference lists of the included studies were
examined to identify possible relevant studies missed during the
database search.

Inclusion and Exclusion Criteria
Original papers written in English with an available full text were
included in the review. Included articles contained information
about the subjects affected by chronic medical conditions
and/or the patients’ caregivers. Studies which employed the
“Metacognitive Questionnaire” (MCQ-65) or its brief variant
(MCQ-30) as metacognition measure were also included. This
review aimed at generically evaluatingmetacognition, rather than
selectively investigating the specifically related symptoms such as
paranoia or delusions. In line with this premise, any other tool
aimed at assessing metacognition was excluded.

We also excluded articles primarily involving patients with
psychiatric conditions, according to the DSM-5 or ICD-
10 (World Health Organization, 1992; American Psychiatric
Association, 2013), as well as the studies involving only
healthy subjects.

The ones which did not clearly provide data on the
subjects’ medical conditions or the assessment of metacognition
were excluded.

Eligibility Screening
The eligibility was assessed in a three-step procedure by two
different authors (VL, AS): first by the title, then by the abstract,
and finally by a full text screening. Conflicts regarding eligibility
were resolved by consulting a senior author (MQ).

The review articles were not assessed for eligibility, however
they were used as a source for potential further studies not
previously identified.

Data Extraction
Data were extracted following a preliminary coding protocol
shared by all the authors. The extraction of the studies’
characteristics included the clinical sample type and
demographic features, the study design, the measures
of metacognitive beliefs, and if evaluated, the pre- and
post-observations of the metacognitive therapy efficacy.

The extraction of the study data also included the aims,
hypotheses, and key findings (including the correlation
coefficients or the means and standard deviations).

Quality Assessment
The Newcastle Ottawa Scale (NOS) for quality assessment was
employed in this systematic review (www.ohri.ca/programs/
clinical_epidemiology/oxford.asp).

Since the majority of the included studies were designed as
cross-sectional, we additionally employed an adapted version
of the NOS for cross-sectional studies, as previously used
(Herzog et al., 2013). The validated NOS for quality assessment
was employed for the remaining included studies designed
as case-controlled.

Two independent authors (VL, AS) assessed the
methodological quality of the retrieved evidence in order
to identify any potential source of bias. Disagreements were
resolved by consensus with a senior author.

A summary of the quality assessment of included studies is
provided in Tables 2, 3.

RESULTS

Literature Search Results
An overview of the screening procedure is provided in Figure 1.
The online search strategy retrieved 5,573 papers; a secondary
independent manual search retrieved a further seven articles.
After removing 1,466 duplicates, 4,114 articles were screened by
the title/abstract. A total of 412 full text articles were consequently
assessed for eligibility. Finally, 31 studies were included in the
systematic review.

Included Studies
A summary of the included studies’ characteristics is provided
in Table 1.

The majority of included studies were designed as cross-
sectional. A limited number of studies involved a control group.

The majority of the studies involved patients with cancer
or different neurological diseases. Studies on Chronic Fatigue
Syndrome, Diabetes, Sexual Dysfunctions, Chronic Pain, and
HIV were also retrieved and included in the systematic review.

Metacognition and Cancer
The potential role of metacognitive beliefs in subjects with cancer
has been a debated research topic in the last few years. The
MCQ-30 has been recently validated in a primary breast/prostate
cancer population and it is actually considered a valid measure of
metacognition among these patients (Cook et al., 2014a); subjects
with cancer were found to exhibit more negative metacognitive
beliefs compared to healthy subjects (Mutlu et al., 2018).

Metacognitive beliefs are also associated with the symptoms of
anxiety, depression, and post-traumatic stress disorder (PTSD),
and they independently explain the additional variance in these
outcomes even after controlling for demographic characteristics
and illness perceptions (Cook et al., 2014b, 2015). Moreover, it
was recently discussed that negative beliefs highly correlated to
anxiety and depression, and were also independently associated
with anxiety in subjects undergoing chemotherapy (Quattropani
et al., 2016, 2017a).

Patients experiencing the fear of cancer recurrence
(FCR), often show dysfunctional metacognitive beliefs,
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FIGURE 1 | PRISMA 2009 flow diagram. From Moher et al. (2009).

particularly positive beliefs about worry and beliefs about the
uncontrollability and dangers of worrying (Butow et al., 2015).
In a recent randomized controlled trial (RCT), the efficacy of a
multidimensional intervention, based onmetacognition training,
in reducing the fear of cancer recurrence was demonstrated. At
the end of the trial, subjects also exhibited lower maladaptive
metacognitive beliefs (Butow et al., 2017).

The potential positive role of metacognition
therapy (MCT) has also been investigated in young

cancer survivors who commonly show signs of
dysfunctional metacognitive beliefs associated with
emotional distress and post-traumatic stress symptoms
(PTSS) (Fisher et al., 2018a): MCT was shown to be
effective in reducing anxiety and depression symptoms
(Fisher et al., 2015).

The MCT sessions appear as having a positive effect even on
reducing the levels of anxiety, depression, FCR, post-traumatic
stress symptoms, health-related quality of life, worry/rumination,
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TABLE 1 | Characteristics of the included studies.

Study Clinical

sample

Study design MC

tool

Main findings

Allott et al. (2005) Parkinson’s disease (n = 44) Cross-sectional MCQ-30 Dysfunctional metacognitive style is independently associated

with the increased vulnerability to distress (p < 0.05).

Bagcioglu et al.

(2012)

Premature ejaculation (n = 40)

Erectile dysfunction (n = 40)

Healthy controls (n = 80)

Case-controlled

Cross-sectional

MCQ-30 The total MCQ-30 score was significantly higher in the patients

with premature ejaculation and an erectile dysfunction (p <

0.05).

The positive beliefs, negative beliefs scores were significantly

higher in patients with sexual disorders

(p < 0.05).The cognitive self-consciousness score was

significantly higher in the patients with premature ejaculation,

than the erectile dysfunction group (p < 0.05), and the healthy

controls (p < 0.05).

Brown and Fernie

(2015)

Parkinson’s disease (n = 106) Cross-sectional MCQ-30 Metacognitive factors were significantly correlated to anxiety

when controlling for the motor experiences of daily living and

the intolerance of uncertainty, R2
= 0.56, F (1,82) = 15.04, p <

0.001 (adjusted R2
= 0.53).

Metacognitions regarding uncontrollability and danger were

significantly correlated to off-period distress when controlling for

the motor experiences of daily living, the intolerance of

uncertainty, and other metacognitive factors, χ2(1) = 20.52,

p = 0.001.

Butow et al. (2015) Breast/prostate cancer (n = 63) Cross-sectional MCQ-30 Survivors with the clinical fear of cancer recurrence (FCR) had

significantly higher positive beliefs about worry (10.1 vs. 7.4, p

= 0.002) and beliefs about the uncontrollability and dangers of

worrying (12.0 vs. 7.7, p = 0.000), than those with non-clinical

FCR. Total metacognition scores were significantly correlated to

FCR in the multiple regression analysis (β = 0.371, p = 0.001).

Butow et al. (2017) Breast/colorectal cancer or

Melanoma (Intervention group

n = 121; Control group n = 101)

Randomized controlled

trial

MCQ-30

(+MCT)

The efficacy of intervention based on attention training,

metacognition, acceptance, screening behavior, and

values-based goal setting, compared to the intervention based

only on attention control, resulted in the reduction of Fear of

Cancer Recurrence Inventory (FCRI) immediately post-therapy,

and 3 and 6 months later.

The participants also showed a significantly higher T0 to T1

improvement in total MCQ30 (P = 0.042) and the need to

control thoughts (P = 0.004), than controls.

Cook et al. (2014a) Breast/prostate cancer (n = 229) Cross-sectional

(validation of MCQ-30 for

cancer)

MCQ-30 Confirmatory and exploratory factor analyses supported the

validity of the 5-factor structure of the MCQ-30. The structural

equation modeling indicated that the two dimensions of

metacognition (positive and negative beliefs about worry) were

significantly associated to anxiety and depression.

Cook et al. (2014b) Breast/prostate cancer (n = 206) Prospective cohort study MCQ-30 Metacognitive beliefs (“negative beliefs about worry,” “positive

beliefs about worry,” “cognitive confidence”) explained 19% of

the variance in anxiety,

15 % of the variance in depression and 14 % of the variance in

trauma after 12 months post the cancer diagnosis.

Cook et al. (2015) Breast/prostate cancer (n = 229) Cross-sectional MCQ-30 Regression analysis showed that metacognitive beliefs were

associated to the symptoms of anxiety, depression, and PTSD.

Donnellan et al.

(2016)

Post-stroke

(n = 64)

Cross-sectional MCQ-30 The total MCQ-30 scores were significantly associated to both,

anxiety (r = 47, P = 0.001) and depression (r = 0.54, P

< 0.0001). The MCQ-30 subscales “cognitive confidence,”

“cognitive self-consciousness,” and “uncontrollability/danger”

were the specific factors to be associated to the mood

symptoms (P < 0.01).

Metacognition remained a statistically significant factor

associated to depression (β = 0.42, P < 0.0001) and anxiety

(β = 0.51, P < 0.0001) after adjusting for education and global

cognition.

(Continued)
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TABLE 1 | Continued

Study Clinical

sample

Study design MC

tool

Main findings

Fernie et al. (2015) Chronic Fatigue Syndrome

(n = 171)

(CBT group n = 115; GET group

n = 55)

Cross-sectional

Controlled

MCQ-30 The changes on the subscales of the MCQ-30 were found

significantly associated to fatigue severity independently of the

changes in depression and anxiety, and across the treatment

modalities (CBT and GET).

Fisher et al. (2019) Cancer survivors

(n = 27)

Open trial (3- and 6

months follow-up)

MCQ-30

(+MCT)

MCT was associated to the statistically significant reductions

across all psychological outcomes (anxiety, depression, fear of

cancer recurrence, post-traumatic stress symptoms,

health-related quality of life, and metacognitive beliefs) which

were maintained throughout the 6-month follow-up.

Fisher et al. (2018a) Cancer survivors

(n = 87)

Cross-sectional survey MCQ-30 The MCQ-30 subscales were all positively correlated to the

emotional distress and post-traumatic stress symptoms, with

the “Negative Beliefs about Worry” subscale strongly correlating

to both the distress (r = 0.74, p < 0.01) and the post-traumatic

stress (r = 0.70, p < 0.01).

Fisher et al. (2018b) Epilepsy

(n = 457)

Cross-sectional survey MCQ-30 The hierarchical regression analyses demonstrated that

metacognitive beliefs and illness perceptions were both

associated to anxiety and depression when controlling for the

influence of demographic variables and epilepsy characteristics.

However, metacognitive beliefs accounted for more variance in

anxiety and depression, than the illness perceptions.

(Fisher and Noble,

2017)

Epilepsy

(n = 349)

Cross-sectional survey MCQ-30 After controlling for demographics, epilepsy characteristics,

comorbid physical and/or psychiatric illnesses, metacognitive

beliefs explained an additional 20% of the variance in anxiety

and 24% additional variance in depression.

The relationship between the negative metacognitive beliefs

about the uncontrollability and the dangers of worrying and the

anxious and depressive symptoms was partially mediated

by worry.

Fisher et al. (2017) Cancer survivors

(n = 4)

Non-concurrent multiple

baseline

design with 3- and

6-months follow-up

MCQ-30

(+MCT)

MCT was associated to clinically significant reductions in

anxiety, depression, fear of cancer recurrence,

worry/rumination, and metacognitive beliefs at the end of

treatment, and the gains were maintained in all the patients to

the 3 months follow-up and in three out of four patients, to the

6-months follow-up.

Fisher et al. (2016) Epilepsy

(n = 349)

Cross-sectional

(validation of MCQ-30 for

epilepsy)

MCQ-30 The MCQ-30 was found to be a robust measure of

metacognitive beliefs and processes and has clinical utility for

the subjects with epilepsy.

Fisher et al. (2015) Adolescent/Young adult Cancer

survivors

(n = 12)

Pilot open trial

(6 months follow-up)

MCQ-30

(+MCT)

MCT was associated to the large and statistically significant

reductions in anxiety, depression, trauma symptoms, and

metacognitive beliefs and processes.

In the intention-to-treat sample, 50% of participants met the

standardized criteria for recovery on the HADS post-treatment

and these gains were maintained through to 6-month follow-up.

Gill et al. (2015) Traumatic brain injury (n = 47)

Subarachnoid hemorrhage

(n = 93)

Cross-sectional MCQ-30 All the metacognitive variables were positively correlated to

PTSS severity: positive metacognitive beliefs about worry

(r = 0.35, p < 0.01), negative metacognitive beliefs about worry

(r = 0.63, p < 0.01) and beliefs about the need to control

thoughts (r = 0.54, p < 0.01). The metacognitive factors were

able to explain an additional and significant amount of variance

in PTSS severity within the regression analysis.

Heffer-Rahn and

Fisher (2018)

Multiple sclerosis (n = 132) Cross-sectional MCQ-30 Four of the metacognition subscales were positively associated

with distress (PMCBS, NMCBS, CC, and NC, r = 0.37–0.49, p

< 0.01).

An hierarchical regression predicting distress showed that the

metacognitive variables made a significant contribution to the

variance in distress, accounting for an additional 4.5% of the

variance (Fchange = 2.695, df = 5,113, p < 0.05).

(Continued)
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TABLE 1 | Continued

Study Clinical

sample

Study design MC

tool

Main findings

Jacobsen et al.

(2016)

Chronic fatigue with subjective

cognitive impairment

(n = 137)

Cross-sectional

(pre-post-occupational

therapy observation)

MCQ-30 The total MCQ-30 score and the “cognitive confidence”

subscale score were significantly associated to the subjective

cognitive impairments at the baseline (p < 0.0001).

The pre-treatment (occupational therapy) scores on “cognitive

confidence” were significantly associated with the

post-treatment scores on the EMQ (p < 0.0001).

A hierarchical regression showed that a reduction on MCQ-30

total score was significantly associated to a reduced post-

treatment score on the EMQ. Post-treatment scores on

“cognitive confidence” were significantly associated with

post-treatment scores on the EMQ.

La Foresta et al.

(2015)

Amyotrophic Lateral Sclerosis

(ALS) patients’ caregivers with

executive dysfunction (n = 22)

Cross-sectional MCQ-30 The MCQ-30 total score is positively correlated to the number

of perseverative errors on the Wisconsin Card Sorting Test

(0.75 p < 0.001). In particular, the “need to control thoughts” is

positively correlated to the number of perseverative errors (0.78

p < 0.001).

Maher-Edwards

et al. (2011)

Chronic Fatigue Syndrome

(n = 96)

Cross-sectional MCQ-30 The correlation analysis showed that metacognitions were

positively correlated to the measures of symptom severity,

independently of anxiety, and depression.

A hierarchical regression analysis indicated that the lack of

cognitive confidence was associated to the mental and physical

factors of the CFQ, and to the physical functioning

independently of the negative emotions. The beliefs about the

need to control thoughts was associated to the mental factor of

the CFQ independently of the negative emotions and the lack of

cognitive confidence.

Mutlu et al. (2018) Cancer (n = 279)

Controls (n = 212)

Cross-sectional

Case controlled

MCQ-30 There was a significant effect in the group on the total MCQ-30

for the two conditions [F(1,489) = 56.57, p = 0.00]. The patients

scored significantly higher on all the subscales of the MCQ- 30,

compared to the control group. The patients had consistently

higher levels of negative metacognitions, compared to the

control group regardless of the specific cancer diagnosis.

Purewal and Fisher

(2018)

Type1 Diabetes (n = 335)

Type2 Diabetes (n = 279)

Cross-sectional MCQ-30 The regression analysis showed that metacognitive beliefs were

associated to anxiety and depression in the patients with

diabetes (PwD) and explained the additional variance in both,

anxiety and depression after controlling for demographic

variables and illness perceptions.

Quattropani et al.

(2018d)

Amyotrophic lateral sclerosis

caregivers (n = 70)

Cross-sectional MCQ-30 Metacognition was significantly related to the state and the

traits of anxiety, cognitive, and the somatic aspects of

depression and the caregiver burden.

“Negative beliefs about worry regarding the uncontrollability and

danger,” showed the strongest correlations to all the

above-mentioned aspects. The negative beliefs showed the

strongest correlations to the maladaptive coping strategy.

Quattropani et al.

(2018c)

Multiple sclerosis

(n = 50) Healthy subjects

(n = 50)

Cross-sectional MCQ-30 The T-test for two independent samples (using the Bonferroni

correction) showed insignificant differences for metacognitions

between the MS patients and the healthy subjects.

A positive and moderate correlation was found between

“cognitive confidence” and depression for the MS patients, but

not for the control subjects.

The negative beliefs were positively correlated to depression in

the MS patients, but not in the control subjects. Moderate

positive correlation between “cognitive self-consciousness” and

depression was observed in the control subjects, but not in the

MS patients.

Quattropani et al.

(2017a)

Breast cancer subjects

undergoing chemotherapy

(n = 80)

Cross-sectional MCQ-30 The results of the regression analysis has shown that the

negative beliefs were significantly associated to anxiety,

depression and overall distress.

(Continued)
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TABLE 1 | Continued

Study Clinical

sample

Study design MC

tool

Main findings

Quattropani et al.

(2016)

Cancer patients undergoing

chemotherapy (n = 175)

Cross-sectional MCQ-30 The negative beliefs had the strongest correlation to both

anxiety (r = 0.74; p < 0.01) and depression (r = 0.58; p <

0.01). The cognitive confidence showed low correlation

coefficients to anxiety (r = 0.24; p < 0.01) and depression

(r = 0.22; p < 0.01). The positive beliefs had a low significant

correlation to anxiety (r = 0.20; p < 0.05), but not to

depression. The total score of the MCQ was positively related

to all the other observed variables.

Strodl et al. (2015) HIV community subjects

(n = 106)

Cross-sectional MCQ-30 The Negative Metacognitive Beliefs was the only metacognitive

beliefs involved in the relationship between the HIV stigma

perceptions and the depressive and anxious symptoms.

Toffalini et al. (2015) Parents of children with cancer

(n = 30)

Hospitalized control parents

(n = 36)

Healthy control parents (n = 30)

Cross-sectional

Controlled

MCQ-30 The parents in both the study group and the hospitalized

control group reported less SWB than the healthy control

group. Metacognition explained up to 77% of the variance in

the SWB in the parents of children with cancer, compared to

only 23% in the hospitalized control group and 33% in the

healthy control group.

Ziadni et al. (2018) Chronic pain (n = 211) Cross-sectional

(2 weeks)

MCQ-30 The participants with higher average levels of daily pain intensity

and the negative metacognitive beliefs about worry reported

higher levels of daily pain catastrophizing, as well as daily

depression, and anxiety.

Some aspects of the metacognitive beliefs (i.e., dangerousness

and the uncontrollability of thoughts) were also negatively

associated to the average daily levels of positive effects.

However, these effects were not interactive; the metacognitive

beliefs did not moderate the relationships of pain

catastrophizing with the other daily variables.

and maladaptive metacognitive beliefs in cancer survivors
(Fisher et al., 2017, 2019).

We retrieved only one study that investigated the impact of
metacognition in parents of children with cancer, suggesting
that metacognitive beliefs might be related to the development
of psychological distress and emotional disorders not only in
cancer patients but also in caregivers (Toffalini et al., 2015). The
authors showed that the parents of such children exhibited worse
self-well-being compared to the control parents. Specifically,
the dysfunctional metacognitive factors explained a higher
variance of self-well-being in the parents of children with cancer,
compared to the parents of healthy children, as well as the parents
of hospitalized children.

Metacognition in Post-stroke Patients
The connection between metacognition and mood has been
broadly investigated in several medical conditions related to
psychological comorbidity. However, the study conducted
by Donnellan et al. (2016) represents the first attempt to
describe this connection in post-stroke patients. Patients
experiencing post-stroke anxiety and depression symptoms
also show stronger metacognitive beliefs regarding cognitive
confidence, cognitive self-consciousness, uncontrollability,
and danger. According to the authors’ conclusions, this
metacognitive profile may affect both the patient’s cognitive
processing and actions, consequently worsening the
psychological distress.

The MCQ-30 proved to be a valuable tool in assessing the
metacognition in a stroke cohort, even though the small sample
size did not permit further examinations.

Metacognition and Parkinson’s Disease
Parkinson’s disease (PD) is frequently associated with several
psychological burdens, often shared between patients and their
caregivers. The hypothesis stating that metacognitive beliefs may
affect the modalities of how patients adapt to the disease has been
recently tested.

The dysfunctional metacognitive style was found to be
independently associated with increased distress in patients with
PD (Allott et al., 2005). Moreover, the authors suggested that
subjects who exhibit stronger negative beliefs about worrying
may report elevated levels of distress.

Further considerations about the role of metacognition in PD
have been recently discussed by Brown and Fernie (2015). The
authors confirmed that dysfunctional metacognitive beliefs are
associated with the worsening of anxiety levels in PD patients.
They also suggested, for the first time, that metacognition might
be also independently associated with the development of the off
period distress.

Metacognition and Chronic Fatigue Syndrome (CFS)
Several studies have previously investigated the impact of
psychological factors in subjects affected by CFS, highlighting
that anxiety, depression, and stress are commonly associated with
this condition (Afari and Buchwald, 2003). The potential role
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TABLE 2 | Quality assessment of included cross sectional studies.

Study Selection Comprability Outcome NOS stars

Allott et al. (2005) *** * * 5

Brown and Fernie (2015) *** ** * 6

Butow et al. (2015) *** ** * 6

Cook et al. (2014a) *** ** * 6

Cook et al. (2014b) *** ** * 6

Cook et al. (2015) *** ** * 6

Donnellan et al. (2016) *** ** * 6

Fisher et al. (2018a) **** ** * 6

Fisher et al. (2015) *** ** * 6

Fisher et al. (2017) *** ** * 6

Fisher et al. (2016) *** ** * 6

Gill et al. (2015) *** ** * 6

Heffer-Rahn and Fisher (2018) ** ** * 5

Jacobsen et al. (2016) ** ** * 5

La Foresta et al. (2015) *** ** * 6

Maher-Edwards et al. (2011) *** ** * 6

Purewal and Fisher (2018) ** ** * 5

Quattropani et al. (2018d) *** ** * 6

Quattropani et al. (2018c) *** ** * 6

Quattropani et al. (2017a) *** * * 5

Quattropani et al. (2016) *** ** * 6

Strodl et al. (2015) *** ** * 6

Ziadni et al. (2018) *** ** * 6

NOS, Newcastle Ottawa Scale. An adapted NOS for cross-sectional was employed. Each

study can be awarded of a maximum of ten NOS stars.

TABLE 3 | Quality assessment of included case-controlled studies.

Study Selection Comprability Exposure NOS stars

Bagcioglu et al. (2012) *** * ** 6

Fernie et al. (2015) ** ** ** 6

Mutlu et al. (2018) *** ** ** 7

Toffalini et al. (2015) *** ** ** 7

NOS, Newcastle Ottawa Scale. Each study can be awarded of a maximum of nine

NOS stars.

of metacognition has also been investigated owing to its known
association with negative emotions.

Metacognitive beliefs, particularly negative beliefs about
thoughts regarding uncontrollability, cognitive confidence, and
beliefs about the need to control one’s thoughts, might be
independently correlated to symptom severity in CFS, regardless
of the negative emotions (Maher-Edwards et al., 2011). In this
cross-sectional study, the authors for the first time showed
that metacognition was a better independent factor associated
with physical and psychological symptom severity than anxiety
and depression.

Metacognitive beliefs were also recently found to have a
significant effect on fatigue severity even across the commonly
used treatment modalities, such as cognitive behavioral therapy
(CBT) and graded exercise therapy (GET). The authors discussed
that the relation between metacognition and fatigue could be

mediated by CBT, since metacognition is an indirectly addressed
variable in CBT programs. On the other hand, they suggested that
the relationship betweenmetacognitive beliefs and the changes in
fatigue severity might reflect decreased worry and symptom pre-
occupation, which are variables that have been shown to mediate
the outcomes in GET (Fernie et al., 2015).

Another recent study reported for the first time the
associations between dysfunctional metacognitive beliefs
and subjective cognitive impairments in CFS patients
(Jacobsen et al., 2016). Specifically, the baseline scores on
the subscale of cognitive confidence were independently
associated with the subjective cognitive impairment at the
end of an occupational therapy-based intervention (Return-
To-Work, RTW). Moreover, a reduction in dysfunctional
cognitive confidence while undergoing treatment was found to
be associated with less subjective cognitive impairments at the
end of the RTW intervention.

Metacognition and Epilepsy
The investigation of metacognition in subjects affected by
epilepsy was aimed at achieving a better conceptualization of
the psychological mechanisms that contribute to anxiety and
depression, which are commonly related to this condition. The
MCQ-30 was previously validated as a valuable measure of
metacognitive beliefs, with a substantial clinical utility within
subjects with epilepsy (Fisher et al., 2016).

The potential role of the metacognition model in explaining
anxiety and depression in subjects suffering from epilepsy
was recently investigated for the first time (Fisher and Noble,
2017). The authors showed that negative metacognitive beliefs
about the uncontrollability and the dangers of worrying were
independently associated with the symptoms of anxiety and
depression. Furthermore, it was highlighted that metacognitions
also explained additional variance in anxiety and depression
independently of demographic characteristics, epilepsy-related
variables, and the patients’ illness perception (Fisher et al.,
2018b).

Metacognition and Acquired Brain Injury (ABI)
Metacognition was recently investigated as a potential mediator
of PTSS severity in individuals with Acquired Brain Injury (ABI)
(Gill et al., 2015). Authors supported the application of a novel
metacognitive model of PTSD for those with an ABI. The study
highlighted that the negative beliefs about the uncontrollability
and the dangers of worrying, as well as the beliefs about the need
to control one’s thoughts, were independently associated with the
PTSS severity in subjects after a brain injury.

Metacognition and Multiple Sclerosis (MS)
Metacognitive beliefs were previously associated with emotional
distress in neurological conditions. A recent study (Heffer-Rahn
and Fisher, 2018) for the first time investigated the potential role
of metacognitive beliefs in patients with MS. The authors showed
that the positive beliefs about worry, the negative beliefs about
the uncontrollability and the dangerous nature of worry, the
cognitive confidence, and the need to control one’s thoughts were
positively associated with distress. Furthermore, metacognition
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independently explained the additional variance in the distress of
the patients with MS.

Some interesting results have been discussed in an equally
recent case-controlled study (Quattropani et al., 2018c) aimed
at examining the relationships between metacognition, anxiety,
and depression in MS patients and healthy subjects. This
is the first controlled study exploring metacognition in MS
patients. The authors indicated that patients and healthy controls
showed no significant differences in terms of metacognitive
beliefs. According to an authors’ discussion, a suggested role
of metacognitions as vulnerability factors in predicting the
development of psychological symptoms would explain their
findings, even though further investigation would be needed.

Moreover, the cognitive confidence, positive beliefs, negative
beliefs, and the need to control one’s thoughts were positively
correlated to anxiety and the overall distress in both MS patients
and healthy subjects. However, the association between these
metacognitive factors and depression was conflicting in patients
and controls, with the positive correlations only seen in the
patients. According to the authors, these evidence might suggest
a different impact of metacognition on the distress variables
between the MS patients and healthy subjects.

Metacognition and Amyotrophic Lateral Sclerosis

(ALS)
The role of metacognitive factors among caregivers is a research
topic not usually investigated, at least in the context of medical
conditions. In this regard, the assessment of metacognition in the
ALS patients’ caregivers represents a recently explored field.

Our systematic search retrieved the first multicentric study
(Quattropani et al., 2018d) which indicated dysfunctional
metacognitive beliefs (namely, negative beliefs about worry,
about uncontrollability, and danger) as being significantly related
to state and trait anxiety, depression, and to the status of burden
in the ALS patients’ caregivers. The authors highlighted the
relevance of exploring metacognitive factors in caregivers in
order to identify profiles potentially at risk of developing distress
and other burden-related symptoms.

Metacognitive beliefs have also been studied in ALS patients’
caregivers as factors potentially involved in executive functions
(EF) regulation, since caregiving requires abilities such as
cognitive flexibility, self-regulation, and self-consciousness,
which are commonly related to both metacognitive processes
and executive functioning (La Foresta et al., 2015). The authors
effectively discussed the relationship between metacognitive
factors and perseveration exhibited on the Wisconsin Card
Sorting Test, used to assess EF. According to the authors, this
finding suggests that the tendency to perseverate could be closely
linked to dysfunctional metacognitive beliefs, as an expression of
a specific inflexibility in thinking processes.

Metacognition and Diabetes
Only one study investigating metacognitive beliefs in subjects
with diabetes met the required inclusion criteria for our
systematic review. Anxiety and depression are common in
people with diabetes. According to Purewal and Fisher (2018),
metacognition is a factor capable of explaining anxiety and

depression, independently of demographic characteristics
and illness perception. The negative beliefs about the
uncontrollability and the dangers of worrying, and a lack
of cognitive confidence, appeared to be the most significant
metacognitive factors associated with anxiety and depression.

Metacognition and Chronic Pain
Metacognitive beliefs have recently been indicated as factors
independently associated with pain and its impact on daily
functioning among subjects suffering from Chronic Pain (CP)
(Ziadni et al., 2018). Particularly, the authors showed that
the metacognitive beliefs about the uncontrollability and the
danger of thoughts, as well as those related to self-consciousness,
were independently related to the daily levels of psychological
functioning. However, none of the metacognitive factors were
able to modify the intensity of the relationships between pain
catastrophizing and emotional conditions. Therefore, the authors
suggest that metacognitive beliefs might be considered as an
index of poor psychological adjustment to chronic pain, rather
than a risk factor which amplifies the immediate negative
consequences of catastrophizing.

Metacognition, HIV, and Sexual Dysfunction
The investigation of the potential role of metacognition
eventually included HIV and Sexual Dysfunctions.

Subjects with HIV show stronger negative metacognitive
beliefs, which are significantly associated with their anxiety and
depression symptoms, and to the increased psychological distress
resulting from the disease-related stigma (Strodl et al., 2015).

Patients with sexual dysfunctions seem to focus on the
metacognitive belief that worrying could have positive effects in
solving problems and avoiding unpleasant situations which are
associated with sexual disorders (Bagcioglu et al., 2012).

DISCUSSION

Summary of Main Findings
As per our understanding, this is the first attempt to
systematically review the studies aimed at investigating
metacognitive beliefs in patients with chronic medical
conditions and their caregivers. Particularly, the dysfunctional
metacognitive factors according to the S-REF model and their
relationships with both emotional and psychological distress
were investigated.

We have focused our research on metacognition as postulated
by Wells, who emphasized how metacognitive processes
might incline individuals toward developing response patterns
to perceived cognitive, behavioral, or emotional difficulties
(Wells, 2000b). In light of this perspective, the Metacognitions
Questionnaire (MCQ) and its short version (MCQ-30) have
been considered as reliable measures of metacognitive beliefs
and processes.

Metacognition has been originally defined as, “the aspect of
information processing that monitors, interprets, evaluates, and
regulates the contents and processes of its organization.” (Wells
and Purdon, 1999). Owing to its association to the development
and maintenance of psychological dysfunctions, metacognitive
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beliefs have been broadly investigated in the context of both non-
clinical (Spada et al., 2008b) and psychiatric samples (Sellers et al.,
2016; Sun et al., 2017).

In recent decades, the study of metacognition has also
extended to patients suffering from different medical conditions,
which negatively affected their quality of life and exposed them
to psychological distress.

The studies included in this systematic review have mostly
considered different chronic medical conditions, such as cancer
and neurological diseases. Metacognition has been specifically
explored in those medical conditions which are often related
to increased anxiety and depression, with negative effects
on patient’s quality of life. The majority of these diseases
seem to exhibit a metacognitive profile mainly characterized
by the presence of negative beliefs factors, which have
been described as significantly associated with emotional and
psychological distress. In this regard, negative beliefs about
worry, its uncontrollability, and dangers seem to represent
a common metacognitive pattern across the investigated
pathologies, even when motor dysfunctions are involved (as in
Parkinson’s off-periods).

In the context of the investigated medical conditions, it has
been shown that living with cancer and surviving cancer might
lead to the development of dysfunctional negative beliefs about a
patient’s future, as well as to the development of PTSS. In this
context, MCT has been described as a valid intervention that
reduces both the emotional distress and the fear of recurrence
in cancer survivors.

In addition to the evidenced general pre-disposition to exhibit
negative beliefs, cognitive confidence has been described as
another relevant factor. It is a measure of an individual’s
confidence in his own attention and memory. It has been found
being associated with psychological and emotional distress, and
it might negatively affect coping strategies when the patient
feels mentally fatigued (as in neurological conditions, cancer, or
chronic fatigue).

Finally, an important issue is the role of metacognition among
caregivers of subjects affected by a chronic illness. The patients’
caregivers are often exposed to a high risk of emotional and
psychological burden, particularly in relation to the degree of the
patient’s behavioral or physical impairment. However, only two
studies have been retrieved investigating the metacognition in
caregivers, and they specifically involved the parents of children
with cancer and the caregivers of ALS patients. In this context,
metacognitive beliefs seem to be involved in emotional distress
even in caregivers. Further studies offering an insight on the role
of metacognitive beliefs in caregivers are needed in order to better
characterize psychological distress in caregivers.

In this regard, a recent study on a sample of health
care professionals provided evidence on the differential

role of metacognitions in predicting the risk of burnout
(Quattropani et al., 2017b).

Limitations
While included studies showed an adequate quality as evidenced
through the NOS assessment, most of them presented some
methodological weaknesses.

The majority of studies adopted a cross-sectional design,
which does not allow for inferences of causality. Furthermore, the
majority of the reviewed studies did not involve a control sample
or other conditions for comparison. In addition, the absence of a
control sample could make it difficult to attribute the findings to
that specific medical condition.

Finally, only a limited number of studies reported temporal
variations of metacognitive factors evaluation, adopting follow-
up observations. Longitudinal studies are strongly needed
and recommended in order to deepen understanding of the
impact of dysfunctional metacognitive beliefs on psychological
and emotional distress. Additionally, longitudinal observations
would better clarify the potential efficacy of psychological
intervention based on metacognition.

Conclusions
The findings of this systematic review provide evidence
that dysfunctional metacognitive beliefs are significantly
associated with emotional and psychological distress in patients
with medical chronic conditions, and caregivers. Therefore,
within the compendium of psychological assessments usually
performed in the context of medical chronic conditions,
even the additional evaluation of metacognitive factors
appears valuable.

Based on the evidenced association between metacognition
and negative emotions, psychological interventions centered on
the metacognitive approach (Wells, 2000b) could have positive
effects on emotional and psychological distress in patients with
chronic medical conditions, and their caregivers.
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