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Background: Mental disorders are common among patients with severe cardiovascular

diseases (CVD). Yet, there is a lack of easily accessible evidence-based treatments.

Recent research indicates elevated prevalence of dysfunctional metacognitions in

patients with mental disorders following cardiovascular events. As metacognitive

therapy (MCT) is an established treatment to modify metacognitions, we tested if a brief

metacognitive intervention via videotelephony is effective in this patient group.

Methods: A brief MCT treatment was tailored to CVD patients and designed as a

face-to-face internet-based intervention. Five patients with CVDs and comorbid mental

disorders underwent a psychocardiological examination and diagnostic approach. Each

patient participated in eight 50 min sessions via encrypted video messenger service.

Metacognitions, depression and anxiety symptoms and quality of life were assessed

by self-report measures pre- and post-treatment. Patients rated dysfunctional thought

processes, current psychological impairment, and treatment satisfaction after each

session. Intended follow-up measures were not reported due to missing data.

Results: For most patients, the brief metacognitive intervention was associated with

a decrease in dysfunctional metacognitions and a reduction of symptoms of anxiety

and depression post-treatment. Psychological and physiological quality of life improved.

Patients reported high satisfaction with the tailored treatment.

Conclusion: Our results suggest that a brief internet-based metacognitive treatment

may be a promising tool for patients with CVDs and comorbid mental disorders.

Feasibility and acceptance of the intervention was rated high by the patients. Further

research is necessary to support the preliminary findings and to adapt and evaluate the

intervention in a controlled clinical trial setting.
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INTRODUCTION

The interaction of psychological and cardiovascular health is a
subject of interest in many different fields of research. Studies
regarding the comorbidity of cardiovascular and psychiatric
diseases have shown that the prevalence of mental illnesses is
increased across patients with different cardiovascular diseases
(CVDs) (1–3). Themost common disorders among CVDpatients
are pathological stress reactions after a cardiovascular event,
depressive and anxiety disorders (3–6). Psychiatric symptoms
and illnesses are in turn associated with several worse outcomes
regarding the CVD: poorer prognosis of the course of the
CVD, lower quality of life (QoL), increased risk of mortality,
and interference with the CVD treatment, for example, due
to worse adherence (3, 7–11). Many current guidelines for
the different CVDs therefore include recommendations that
vary from psychosocial support to psychotherapy, depending
on the severity of the psychological distress (12–14). Offered
psychological treatments, for example, for the most common
CVD coronary heart disease (CHD), include a variation of
components (e.g., relaxation techniques, cognitive strategies,
psychological support) (15). Systematic reviews and meta-
analyses report small to moderate effects of these psychological
treatments on depressive and anxiety symptoms, but the quality
of evidence was low to very low (15). Overall mortality and the
risk of cardiovascular events were not affected by the treatments
investigated (15). Richards et al. (16) also found no evidence that
the currently used interventions of cognitive behavioral therapy
in CHD patients, which is the gold standard in the treatment of
anxiety and depression in general, were more effective than the
other ones investigated. In clinical practice, only a fraction of
CVD patients with a comorbid mental illness actually receives an
adequate psychological treatment (5, 17, 18). Reasons for mental
disorder treatment gaps in general include long waiting times and
limited regional access (19, 20) which can plausibly be applied to
mental disorders in the context of CVDs. Thus, there is the need
for evidence-based, effective, and accessible treatments for CVD
patients with mental disorders.

The metacognitive approach (21) provides a framework for
mental disorders in CVD patients. Metacognitive theory (21,
22) posits that the cognitive processes that are involved in
interpreting, monitoring, and controlling cognition (the so-called
metacognitions) are transdiagnostically associated with mental
disorders (23). A key role in the pathogenesis and maintenance
of mental disorders is attributed to the Cognitive Attentional
Syndrome (CAS): The CAS describes a dysfunctional cognitive
pattern, characterized by inflexible attention, perseverative
thinking like worry and rumination, threat monitoring and
dysfunctional self-regulatory behaviors, e.g., avoidance (21).
It is postulated to lead to the inability to process normal
emotional distress and to result in its maintenance. One’s
positive and negative metacognitive beliefs, which state the
assumed usefulness and uncontrollability as well as danger
of thoughts and processes involved in the CAS, respectively,
lead to its progression (21, 23). Recent research exploring
metacognitions in CVD patients suggests that the application
of a metacognitive framework onto the psychological processes

following a CVD poses a good fit, with repetitive negative
thinking and metacognitive beliefs being found amongst patients
with resulting mental disorders (24)1. In metacognitive therapy
(MCT) (23), these maladaptive metacognitive processes and
beliefs are modified to establish more flexible thinking and
therefore reduce psychological distress. MCT is an effective
treatment, especially for anxiety and depression (25). Recently,
the effectiveness of MCT for mental disorders among somatically
ill patients has been explored. Findings show that MCT is a
feasible treatment with promising effects in that patient group as
well (26, 27). There is first evidence from a single case study that
a brief MCT in an individual setting is a beneficial treatment for
a mental disorder in a patient with a CVD (28): The treatment
consisted of several MCT techniques with a focus on attention
training (29) and detached mindfulness (23). After four sessions,
the patient with an adjustment disorder showed a full remission
from it and improvements in MCT specific scores.

The aim of this study was to further explore the effects of
an individual metacognitive therapy in patients with the most
common mental disorders following different CVDs. Next to the
advantages of the metacognitive approach, which allows for a
transdiagnostic treatment in a short period of time, the treatment
was internet-based as it was conducted via videotelephony.
During the last years, a wider use of internet-based treatments
has been established. They have several advantages: Studies have
shown internet-based CBT-treatments to be effective for several
mental disorders, amongst them anxiety and depressive disorders
(30). They ease the problem of regional restrictions of availability
of psychological interventions and might be a promising way
of alleviating the accessibility problem. Furthermore, they are
feasible and gained in importance during the SARS-CoV-2
pandemic (31, 32). Thus, the delivery of MCT via internet should
be investigated as well to take advantage of the benefits (33).
Taken together, this study aims to explore the effectiveness of a
short-term metacognitive intervention via videotelephony in a
sample of CVD patients.

METHODS

Participants
Patients were referred by the Department of Cardiology and
Angiology, the Department of Respiratory Medicine and the
Department of Psychiatry, Social Psychiatry and Psychotherapy
of Hannover Medical School. Patients were included if they met
the following criteria: (1) confirmed diagnosis of a CVD, (2)
minimum age of 18 years, (3) free of psychiatric medication
or stable on medication for at least 3 months, (4) diagnosis of
adjustment disorder, major depressive disorder and/or anxiety
disorder according to DSM-V criteria, and (5) no acute suicidal
tendency. All patients reported to fulfill the given criteria and
provided written consent to be part of the study. For an overview
of the somatic and psychiatric diagnoses of each patient, see
Supplementary Table 1.

1Caldarone F, Gebhardt P, Hoeper MM, Olsson KM, Fuge J, Park D-H, et al.
Metacognitions in patients with frequent mental disorders after diagnosis of
pulmonary arterial hypertension. Front Psychiatry. (under review).
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Initially, six patients were included. One patient received the
treatment but was removed from the case series due to concurrent
outpatient psychotherapy.

Patient 1

Patient 1 was a 40-year-old female who had been diagnosed
with idiopathic pulmonary arterial hypertension (IPAH) three
years prior. Additionally, she suffered from obesity, obstructive
sleeping disorder, and endometriosis. She was diagnosed with
major depressive disorder and a binge eating disorder in 2002.
She received an 8-week cognitive behavioral therapy (CBT) at
a day-clinic in 2004. Yet, since the IPAH diagnosis, depressive
symptoms reoccurred. During inclusion, she met the diagnostic
criteria for a depressive episode and persistent symptoms of the
binge eating disorder. Patient 1 took anti-depressant medication
(Venlafaxine) and did an outpatient CBT one year prior to the
study. She had been unemployed for three years.

Patient 2

Patient 2 was a 38-year-old male who developed a two-vessel
disease and suffered amyocardial infarction three and a half years
prior to inclusion in this study. He received a stent for one vessel
plus an implantable cardioverter-defibrillator as a treatment. The
patient received a 7-week inpatient psychotherapy followed by
two and a half years of outpatient psychotherapy after the cardiac
event due to depression (still present during this study), panic
disorder and reactivation of traumatic events from his youth.
During inclusion, he was employed. He was free of medication
and received no psychotherapy.

Patient 3

Patient 3 was a 54-year-old female who was diagnosed with
IPAH in 2019. In addition, she suffered from fibromyalgia,
diabetes mellitus type 2, rheumatic arthritis, polyneuropathy,
gout, migraines, and obesity. The patient received a 3-month
inpatient treatment due to depression followed by two years
of outpatient psychotherapy before the IPAH diagnosis. She
received a disability pension due to her somatic illnesses since
2019. During inclusion, she suffered from a depressive episode
and was free of psychopharmacological medication.

Patient 4

Patient 4 was a 42-year-old male who developed ventricular
extrasystoles half a year prior to inclusion during a foreign
assignment. He met the diagnostic criteria for an adjustment
disorder and reported symptoms of anxiety and low mood.
Patient 4 was not on psychiatric medication and has not
received any kind of psychotherapy. He was still employed but
was currently unable to continue his work abroad due to the
psychological impairment. He had been on sick leave for one
month during inclusion.

Patient 5

Patient 5 was a 65-year-old female with a 14-year history of
chronic thromboembolic pulmonary hypertension. Since the
diagnosis, she reported to suffer from severe health-related
restrictions, e.g., limitations of movement and a low activity rate.
During inclusion, she met the diagnostic criteria for a major
depressive disorder and a generalized anxiety disorder. She was

free of psychiatric medication; however, she previously received a
4-week inpatient CBT three years ago. Patient 5 was retired.

Measures
Hospital Anxiety and Depression Scale

The Hospital Anxiety and Depression Scale (HADS) (34) is a
self-report measure assessing anxiety and depressive symptoms
over the last week. It consists of 14 items, which are rated on
a 4-point Likert scale from 0 to 3. The questionnaire includes
two subscales with seven items each, resulting in subscale-scores
ranging from 0 to 21. Higher scores indicate higher levels of
anxiety and depressive symptoms (34). The HADS has good
psychometric properties and is commonly used, especially in
patients with somatic illnesses (35, 36). For the study, the German
version was used (37).

Metacognitions Questionnaire-30

The Metacognitions Questionnaire-30 (MCQ-30) (38) is
a self-report scale that measures beliefs about worry,
monitoring tendencies and thinking itself. It consists of five
subscales: positive beliefs about worry, negative beliefs about
uncontrollability of thoughts and danger, beliefs about cognitive
competence, beliefs about need to control thoughts, and cognitive
self-consciousness. 30 items are answered on a 4-point Likert
scale from 1 (“do not agree”) to 4 (“agree very much”), giving a
range from 30 to 120. Higher scores indicate a greater level of
dysfunctional metacognitions. The instrument has good internal
consistency, convergent, and construct validity and acceptable
to good test-retest reliability (38). For the study, the German
version of the MCQ-30 was used (39).

World Health Organization Quality of Life Assessment

The World Health Organization Quality of Life Assessment
(WHOQOL-BREF) (40) is a short version of the WHOQOL-
100 (41), and is a cross-cultural measurement of wellbeing and
QoL. The assessment comprises four domains of QoL: physical
health, psychological, social, and environment (40). In addition,
one facet covering overall QoL and general health is assessed. The
26 items were self-rated referring to the last 2 weeks on a 5-point
Likert scale. The sum scores of the domains are transformed on a
scale from 0 to 100 with higher scores indicating a better QoL.
The WHOQOL-BREF domain scores have demonstrated good
discriminant validity, content validity, internal consistency, and
test-retest reliability (40). For the study, the German version was
used (42).

Visual Analog Scales

Visual analog scales (VAS) were used to evaluate the course of
symptoms (e.g., self-focused attention, worry and rumination
and perceived uncontrollability of thoughts) and treatment
satisfaction. Patients rated nine items on a scale from 1 to 10. The
VAS items are included in Supplementary Table 2.

Procedure
Patients were contacted by one of three therapists to confirm
inclusion and exclusion criteria. The initial session was used
for a psychocardiological examination. Trained psychologists
conducted diagnostic interviews to assess mental disorders
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according to DSM-V criteria. Subsequently, participants received
seven sessions of 50min duration twice a week. This was followed
by two 25 min follow-up booster sessions after 6 and 12 weeks.
All sessions were conducted online using an encrypted medical
video messenger service. HADS, MCQ-30, andWHOQOL-BREF
were completed at baseline, post-treatment and at 6 and 12-
week follow-up. Additionally, the VAS were filled out at each
treatment session.

Treatment
The treatment protocol was based on the MCT manual by
Wells (23). The treatment plan was tailored to the specific
needs of a person suffering from the co-occurrence of somatic
and mental illness. To that end, statements of cardiologists,
the patients with CVDs and their relatives were collected and
analyzed. Accordingly, a modular treatment plan was developed.
The treatments were provided by three of the authors (FC, PG,
IH) after receiving training and under continuous supervision
for FC and PG. The treatment was planned as a short-term
intervention which aimed to be economic but efficient. Therefore,
we decided to heighten the frequency to twice weekly sessions
as there is evidence for improved treatment outcomes (43).
A frequent examination of the correct execution and adherence
to the treatment exercises (e.g., ATT) was an additional reason
for the twice weekly sessions.

The treatment plan included the following modules:

(1) Case formulation and Socialization
(2) Attention Training Technique (ATT)
(3) Detached Mindfulness (DM) strategies
(4) Challenging positive and negative metacognitive beliefs
(5) Modifying dysfunctional coping mechanisms
(6) Relapse prevention

First, a personalized case conceptualization was drawn up
using a transdiagnostic model adapted to the cardiovascular
patients. Cardiovascular symptoms were incorporated with
consequent thinking processes of the Cognitive Attentional
Syndrome (CAS), such as worrying and an ongoing shift of
attention to body sensations. Underlying positive and negative
metacognitive beliefs were identified and linked to the reported
thinking patterns. Consequences on an emotional, behavioral
and cognitive level were discussed. For an exemplary case
formulation, see Figure 1. The socialization to the model was
supported by questions demonstrating the role of the different
model elements and their circularity. The next step was the
introduction of the ATT (29). Goal of the ATT is to strengthen
attentional control, flexibility, and resources (23, 29). It has
been shown to have the above mentioned attentional effects
in anxiety, depression (44) as well as adjustment disorder in
a CVD patient (28). Thus, the German Version of ATT was
included in the treatment plan (23). Participants were asked to
practice the ATT twice a day during the treatment. Next, DM
was introduced using metaphors from the MCT manual (e.g.,
cloud or train metaphor) (23). DM focuses on the reactions to
one’s own thinking processes (21). It aims to raise metacognitive
awareness and a detached perspective to dysfunctional thoughts
by not reacting to them on purpose (23). DM was applied using

exercises (e.g., tiger task, prescriptive mind-wandering) during
the sessions which were practiced independently throughout the
intervention.Worry postponement was introduced and practiced
by the participants in between the sessions. Further, positive and
negative metacognitive beliefs were challenged: beliefs about the
uncontrollability of thoughts were discussed in the context of
the patients’ experiences with worry postponement. Given the
severe cardiovascular illnesses of the patients, the distinction
between unhelpful attentional responses to body sensations
and necessary reactions in case of aggravating symptoms was
discussed. Metacognitive socratic dialog was used to challenge
beliefs about strategies like constant threat monitoring, e.g.,
checking for signs of vertigo and irregular heartbeats. Behavioral
experiments were used to test their helpfulness as well as the
short and long term consequences. The usefulness of remaining
maladaptive coping mechanisms such as avoidance of physical
activity like stair climbing and withdrawal were discussed. The
“old plan–new plan” protocol (23) was used to build and
strengthen new strategies. A list of potential triggers of the
CAS was composed. Lastly, relapse prevention was provided by
summarizing the main strategies of the treatment. The use of the
new strategies in potentially challenging situations was discussed.
During the treatment, the adherence to work between sessions
(e.g., ATT, DM exercises) was verbally queried in the following
session. In the follow-up sessions, the implementation of the
learned strategies was discussed. Patients reported examples of
the “new plan” protocol and occurring difficulties and questions
were examined. The objective of the follow-up sessions was
to consolidate the knowledge and strategies patients acquired
during the treatment. Due to the short intervention, the follow-
ups were planned as short booster sessions shortly after the
completion of the eight treatment sessions.

Data Analysis
To investigate whether the intervention affected metacognitions
and psychological symptoms, visual analyses were used.
Graphical representation is a common way to present data in
case-series-research. Parsonson and Baer (45) argue that using
visual analysis of graphs, only clear and distinguishable effects
will be noted. Therefore, bar graphs are used to present the scores
of the questionnaires (HADS, MCQ-30, WHOQOL-BREF)
pre- and post-treatment for each patient. Additionally, the
percentage of improvement was calculated for each patient. As
the WHOQOL-BREF score is transformed into percentages, the
change of that score is presented. Patient 2 did not attend the
follow-up sessions, patients 1, 2, and 3 did not fully complete
the follow-up questionnaires. Due to the amount of missing data
and potential selection effects, the follow-up data is not reported.
The courses over each session assessed by VAS are illustrated
as line graphs for each patient. For patient 2, VAS values are
missing at session 3.

To determine whether the change that occurred during the
treatment was clinically significant, we used a two-step criterion
proposed by Jacobson and Truax (46): First, it is evaluated if the
patients are part of the functional or dysfunctional group after
the treatment, based on their provided questionnaires scores.
Hermann-Lingen, Buss, and Snaith (37) reported standard cut-
off scores of <8 for both HADS-subscales, which were shown
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FIGURE 1 | Exemplary case formulation for a patient with idiopathic

pulmonary arterial hypertension based on Wells (23).

to have good sensitivity and specificity for identifying possible
anxiety or depressive disorders (37). In the second step, the
reliable change index (RCI) is used to determine whether the
amount of change that occurred was reliable.When the calculated
RC score is >1.96, it is unlikely that the change that occurred
during the treatment does not reflect real change (46). The data
needed for its calculation was drawn from the German HADS
manual as well (37). Based on the two-step criterion, patients’
changes are then classified as recovered, if they pass both the cut-
off and the RC criterion, as improved, if they only pass the RC
criterion, as unchanged, if they pass neither, or as deteriorated, if
their scores worsened and passed the RC criterion (46).

RESULTS

For the sum score of the MCQ-30, all patients except patient 3
showed a reduction from pre- to post-treatment. The percentage
change ranged from +14 to −41%. The subscales of the MCQ-
30 show a heterogeneous pattern for the individual patients. For
details, see Figure 2.

For the HADS-D, all patients showed a reduction from
pre- to post-treatment (see Figure 3). The percentage change
ranged from −8 to −72%. For HADS-A, there was a reduction

from pre- to post-treatment for four patients. One patient
reported increasing scores. The percentage change ranged
from +50 to −47%.

Regarding the clinical significance of the changes, only patient
4 can be classified as recovered for the HADS-D. All other
patients did not meet the RC criterion and can therefore be
classified as unchanged. However, HADS-D scores of patient 1
and 5 were in the functional group pre- and post-treatment. In
contrast, patient 5 can be classified as recovered and patient 2
and 4 can be classified as improved concerning the anxiety scores.
Patient 1 and 3 were classified as unchanged; however, their
HADS-A post-treatment scores were below the given cut-off.

For the WHOQOL-BREF (see Figure 3), the scores of
the subscale psychological QoL increased from pre- to post-
treatment for all patients. The improvement in the psychological
QoL ranged from +21 to +33. The scores of the subscale
physiological QoL increased for all patients. The improvement
in the physiological QoL ranged from +10 to +22. For the
overall QoL, the pre- to post-treatment scores remained stable
for two patients and increased for the other three patients. The
improvement in the overall QoL from ranged from ±0 to +37.

The courses of the VAS during the sessions for each patient
are shown in Figure 4. Patients reported to be highly affected by
worry and rumination at the beginning of the treatment. Over
the course of the intervention, patient 3 reported fluctuating
levels of worry and rumination. The scores of patient 1, 2, 4,
and 5 showed a tendency toward reduction. At the beginning of
the treatment the perceived uncontrollability of thoughts varied
widely. Patient 1 and 3 who reported a comparatively low level
of perceived uncontrollability showed a fluctuating course on
a consistent level. Patient 1, 2, and 4 reported a higher level
of uncontrollability at first and showed a continuous reduction
over the course of the intervention. The course of the reported
self-focused attention is heterogeneous with continuously high
values for patient 1 and 2, decreasing scores for patient 4 and an
increasing course for patients 3 and 5. The reported treatment
satisfaction was overall high for patients 1 and 3, the three
other patients reported an increasing satisfaction over the course
of the treatment.

DISCUSSION

We developed a brief metacognitive treatment adapted to the
needs of CVD patients with consecutive mental disorders.
Further, we investigated the effects of the treatment delivered
face-to-face via videotelephony.

After the treatment, most patients reported a reduction of
dysfunctional metacognitions, improved psychological QoL and
a reduction of anxiety and depressive symptoms. According to
the criteria regarding clinical significance of change, particularly
anxiety symptoms were improved after the psychotherapeutic
intervention, with three out of five patients displaying recovery
or improvement. Our data suggests that a tailored metacognitive
approach could be suitable for CVD patients, as it seemed
to target the intended mechanisms. This is consistent with
studies showing the effectiveness of MCT for patients with
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FIGURE 2 | Sum scores on the Metacognitions Questionnaire-30 (A) and its five subscales (B–F) pre- and post-treatment for each patient.

somatic diseases that caused or worsened psychiatric disorders
(26–28). As this case series only included five patients,
the tailored treatment should be further investigated in
a randomized controlled setting to probe the preliminary
effects. Despite the promising tendency, there is room for
improvement regarding the amount of reduced psychological
symptoms and dysfunctional metacognitions. A possible reason
for the effects observed in our patient sample may be the

standardized procedure in a clinically heterogeneous group of
patients. A treatment adaptation to the specific psychiatric
symptoms consecutive to the underlying CVD could be used in
further research.

The findings indicate that there might be some characteristic
dysfunctional metacognitions that are associated with the specific
somatic symptoms of CVDs. For example, as shown in the model
(see Figure 1), for anxiety and depressive symptoms developed
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FIGURE 3 | Sum scores on the two subscales of the Hospital Anxiety and Depression Scale (A,B) and transformed sum scores on the World Health Organization

Quality of Life Assessment (C–E) pre- and post-treatment for each patient.

after an IPAH diagnosis, there are triggers induced or related
to the CVD. An exemplary trigger is an increased pulse rate.
The association of metacognitions and the underlying somatic
illnesses supports the findings of prominent health worry among
certain CVD patients (see text footnote 1). During the individual
case conceptualizations, different foci became apparent: For

some patients, self-focused attention and body-checking were
most present, others reported to suffer most from rumination.
This was also reflected in the heterogeneous courses of the
MCQ-30 subscales. Therefore, the modular structure of the
treatment plan could be used to prioritize the most prominent
dysfunctional metacognitions and maladaptive coping behaviors.
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FIGURE 4 | Visual analog scales regarding worry and rumination (A), perceived uncontrollability of thoughts (B), treatment satisfaction (C), and self-focused

attention (D) after each treatment session for each patient.

This is in agreement with Wells (23), who suggests using adapted
versions of the generic MCT model and treatment, depending
on the diagnoses.

The treatment was based on eight twice-weekly sessions. The
given reductions of psychological symptoms and improvement of
QoL in the short amount of time indicate the usefulness of brief
treatments presented in a high frequency. This opens up potential
for short interventions to efficiently improve psychological
health, for example, shortly after a diagnosis of a CVD.

We tested the brief CVD-tailored metacognitive treatment
via videotelephony. Treatment satisfaction was overall high
and no apparent problems were reported or occurred. Thus,
an internet-based approach seems to be a feasible way to
apply MCT. Especially considering the physical constraint
accompanying CVDs and the additional restrictions during
the SARS-CoV-2 pandemic, internet-based treatments like the
present one are a necessary mean to enhance traditional face-to-
face psychotherapy.

Our study has limitations: The small sample size and absence
of a control group limits the generalizability of the findings. The
concurrent pharmacological treatments may distort the results.
The lack of a no-treatment baseline limits the interpretability of
the treatment effects. Due to the missing data for the follow-
up period, the long-term stability of the effects is unclear. The
treatment was based on the manual by Wells (23) and the

execution was supervised, but there was no rating of therapist
adherence. Patients verbally reported a high adherence to the
treatment exercises but there was no standardized measurement
to control the proper execution.

In conclusion, the outcomes provide preliminary evidence
that an internet-based metacognitive approach might be
promising for treating psychological distress following CVDs.
The treatment plan, including the duration and adaptation to
psychiatric as well as cardiovascular diagnoses, should be further
investigated by using randomized and controlled studies.
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