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Abstract
Background: The rapid progress of psychosomatic research in cardiology
and also the increasing impact of psychosocial issues in the clinical
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daily routine have prompted the Clinical Commission of the German
Christian Albus4Heart Society (DGK) to agree to an update of the first state of the art

paper on this issue which was originally released in 2008. Christiane Angermann5

Methods: The circle of experts was increased, general aspects were
implemented and the state of the art was updated. Particular emphasis

Martin Borggrefe6

Denise Fischer7was dedicated to coronary heart diseases (CHD), heart rhythm diseases
Kurt Fritzsche8and heart failure because to date the evidence-based clinical knowledge

is most advanced in these particular areas. Differences between men Markus Haass9
and women and over the life span were considered in the recommen-

Jochen Jordan10
dations as were influences of cognitive capability and the interactive

Jana Jünger11and synergistic impact of classical somatic risk factors on the affective
comorbidity in heart disease patients. Ingrid Kindermann12

Results: A IA recommendation (recommendation grade I and evidence
grade A) was given for the need to consider psychosocial risk factors Volker Köllner13

Bernhard Kuhn14in the estimation of coronary risks as etiological and prognostic risk
factors. Furthermore, for the recommendation to routinely integrate Martin Scherer15
psychosocial patientmanagement into the care of heart surgery patients

Melchior Seyfarth16
because in these patients, comorbid affective disorders (e.g. depression,

Heinz Völler17anxiety and post-traumatic stress disorder) are highly prevalent and
often have a malignant prognosis. A IB recommendation was given for Christiane Waller18
the treatment of psychosocial risk factors aiming to prevent the onset

Christoph
Herrmann-Lingen19

of CHD, particularly if the psychosocial risk factor is harmful in itself
(e.g. depression) or constrains the treatment of the somatic risk factors.
Patients with acute and chronic CHD should be offered anti-depressive
medication if these patients suffer from medium to severe states of 1 Deutsches

Forschungszentrum fürdepression and in this casemedication with selective reuptake inhibitors
should be given. In the long-term course of treatment with implanted Gesundheit und Umwelt,
cardioverter defibrillators (ICDs) a subjective health technology assess- Institut für Epidemiologie-2,
ment is warranted. In particular, the likelihood of affective comorbidities
and the onset of psychological crises should be carefully considered.

Helmholtz-Zentrum
München, Neuherberg,
GermanyConclusions: The present state of the art paper presents an update of

current empirical evidence in psychocardiology. The paper provides 2 Klinik und Poliklinik für
Psychosomatische Medizinevidence-based recommendations for the integration of psychosocial

factors into cardiological practice and highlights areas of high priority. und Psychotherapie,
KlinikumRechts der Isar der
TU München, Germany

The evidence for estimating the efficiency for psychotherapeutic and
psychopharmacological interventions has increased substantially since
the first release of the policy document but is, however, still weak. There 3 Zentralinstitut für Seelische

Gesundheit, Universitätremains an urgent need to establish curricula for physician competence
in psychodiagnosis, communication and referral to ensure that current
psychocardiac knowledge is translated into the daily routine.

Heidelberg, Medizinische
Fakultät Mannheim,
Germany

Keywords: depression, anxiety, post-traumatic stress disorder,
psychotherapy, psychopharmacology 4 Klinik und Poliklinik für

Psychosomatik und
Psychotherapie,

1/24GMS German Medical Science 2014, Vol. 12, ISSN 1612-3174

Review ArticleOPEN ACCESSPsycho-Social Medicine



Zusammenfassung
Hintergrund: Die rasche Weiterentwicklung der psychokardiologischen
Forschung, aber auch die wachsende Verankerung psychosozialer Fra-

Universitätsklinikum Köln,
Germany

5 Deutsches Zentrum für
Herzinsuffizienz,

gestellungen im klinischen Alltag haben die Klinische Kommission der Universitätsklinikum
Würzburg, GermanyDGK bewogen, einer Aktualisierung und Weiterentwicklung des 2008

erstmals publizierten Positionspapiers zur Bedeutung psychosozialer
Faktoren in der Kardiologie zuzustimmen.

6 I. Medizinische Klinik für
Kardiologie, Angiologie,

Methoden:Der Kreis der Autoren wurde vergrößert, allgemeine Aspekte
eingefügt und das Wissen in allen Abschnitten auf den heutigen Stand

Pneumologie, Internistische
Intensivmedizin und
Hämostaseologie,gebracht. Schwerpunkte der Empfehlungen sind die koronare Herzer-
Universitätsmedizin
Mannheim, Germany

krankung, Herzrhythmusstörungen und die Herzinsuffizienz, da hier der
Stand der empirischen Evidenz und des klinisches Wissens zu psycho-
sozialen Fragestellungen am weitesten entwickelt ist. Berücksichtigt 7 Klinik für Innere Medizin III,

Kardiologie, Angiologie undwurden bei den Empfehlungen Besonderheiten von Frauen und Män-
Internistischenern, Unterschiede bzgl. der Lebensspanne, Einflüsse auf die kognitive
Intensivmedizin,Leistungsfähigkeit und die interaktive synergistische Bedeutung klassi-

scher Risikofaktoren bei affektiver Komorbidität. Universitätsklinikum des
Saarlandes, Homburg/Saar,
GermanyErgebnisse: Eine I-A-Empfehlung (Empfehlungsgrad I, Evidenzgrad A)

wurde vergeben für die Aufforderung, psychosoziale Risikofaktoren bei
8 Abteilung für

Psychosomatische Medizin
der Einschätzung des KHK-Risikos zu berücksichtigen, die als unabhän-
gige ätiologische und prognostische Risikofaktoren für das Auftreten

und Psychotherapie,der koronaren Herzerkrankung (KHK) und für Komplikationen im Be-
Universitätsklinikum
Freiburg, Germanyhandlungsverlauf der KHK bedeutsam sind. Ferner für die Empfehlung,

Patienten mit Herzoperationen von einem interdisziplinären Team zu
9 Innere Medizin II:

Kardiologie, Angiologie und
betreuten, in dem die Möglichkeit besteht, auf psychosoziale Aspekte
einzugehen, da bei diesen Patienten komorbide psychische Störungen

Internistischewie Depressivität, Angst und posttraumatische Belastungsstörung
Intensivmedizin,häufig und prognostisch ungünstig sind. Eine I-B-Empfehlung wurde Theresienkrankenhaus und

vergeben für die Behandlung psychosozialer Risikofaktoren mit dem St. Hedwig-Klinik,
Mannheim, GermanyZiel einer Primärprävention der KHK, wenn das Risikomerkmal an sich

Krankheitswert hat (z. B. Depression) oder die Behandlung klassischer
10 Herz-, Thorax- und

Rheumazentrum, AbteilungRisikofaktoren erschwert ist. Eine antidepressive Pharmakotherapie
soll Patienten nach akutem Koronarsyndrom sowie in der Phase der für Psychokardiologie,
chronischen KHK angeboten werden, die an einer mindestens mittel- Kerckhoff Klinik, Bad

Nauheim, Germanyschweren rezidivierenden depressiven Störung leiden. Dabei sollen
vorzugsweise Substanzen aus der Gruppe der selektiven Serotoninwie-

11 Klinik für Allgemeine Innere
Medizin undPsychosomatik,deraufnahmehemmer (SSRI) zumEinsatz kommen. Bei der langfristigen

ärztlichen Begleitung von ICD-Patienten sollen die psychosozialen Folgen Universität Heidelberg,
Germanyder ICD-Technologie beachtet und insbesondere relevante Affektstörun-

gen sowie Krisen bei ICD-Patienten erkannt und fachgerecht behandelt
werden. 12 Innere Medizin III

(Kardiologie/Angiologie undSchlussfolgerungen: Das Positionspapier formuliert konkrete Anwen-
dungsfelder mit hoher Priorität für die Einbeziehung psychosozialer

Internistische
Intensivmedizin),

Faktoren in die kardiologische Praxis, die eine leitlinienkonforme Evidenz Universitätsklinikum des
aufweisen. Trotz deutlicher Fortschritte seit der Erstveröffentlichung Saarlandes, Homburg/Saar,

Germanydes Positionspapiers existieren weiterhin Forschungsdefizite für die
Bewertung derWirksamkeit psychotherapeutischer und psychopharma- 13 Medizinische Fakultät,

Universität des Saarlandes,
Blieskastel, Germany

kologischer Konzepte bei kardialen Patienten. Curricula für die Vermitt-
lung von (psycho-)diagnostischer, kommunikativer und differenzialdia-
gnostischer Kompetenz müssen rasch entwickelt werden, um eine
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1 Preamble
This updated position paper of the “DeutscheGesellschaft
für Kardiologie – Herz- und Kreislaufforschung” (DGK) –
on psychosocial aspects of cardiology gives an overview
of the current knowledge base and also should ease the
decision-making process for physicians, psychotherapists
and their patients. Recent studies have been summar-
ised, questions have been resolved, and the unresolved
questions portrayed. Recommendations have been given
with regard to therapeutic and diagnostic issues. The
evidence base for these recommendations is also out-
lined. The position paper does not replace the doctors’
evaluations of individual patients and the resulting pro-
cess of diagnosis and therapy.

Class of recommendation

• Class I: conditions for which there is evidence and/or
general agreement that a given procedure or treatment
is useful and effective

• Class II: conditions for which there is conflicting evi-
dence and/or a divergence of opinion about the use-
fulness/efficacy of a procedure or treatment

• Class IIa: weight of evidence/opinion is in favour of
usefulness/efficacy

• Class IIb: usefulness/efficacy is less well established
by evidence/opinion

• Class III: conditions for which there is evidence and/or
general agreement that the procedure/treatment is
not useful/effective and in some cases may be harm-
ful.

Evidence classification

• Level of evidence A: recommendation based on evi-
dence from multiple randomized trials or meta-ana-
lyses

• Level of evidence B: recommendation based on evi-
dence froma single randomized trial or nonrandomized
studies

• Level of evidence C: recommendation based on expert
opinion, case studies, or standards of care.

When assessing evidence regarding diagnostic proced-
ures, large, population-based prospective studies were
included.

2 Introduction
Psychosocial factors such as depression, anxiety or low
social status are associated with increased risk for car-
diovascular disease andworsened prognosis after disease
onset. As a result of the current evidence base and socio-
political relevance, these factors have not only been at-
tracting increasing attention from healthcare providers
(cardiologists and GPs) and health payers, but also have
been incorporated into the guidelines of large medical
associations.
The intention of the present position paper is not to
summarise the current state of knowledge on every topic
area, as is the case in a meta-analysis or a literature re-
view. Rather, the aim is to formulate relevant conclusions
and judgements as an expert panel and to outline the
relevance of the relationship between psychosocial
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factors and important cardiovascular diseases on the
basis of current evidence.
The structure does not equate to the comprehensive
scheme of a cardiology textbook. Instead, this paper
concentrates on psychosocial hypotheses, which are rel-
evant to cardiology – areas in which there is a critical
mass of implementable knowledge. In doing so, the rel-
evance to cardiology remains in focus. If aspects of psy-
chocardiology (such as the role of behavioural therapy
with regard to lifestyle changes) have been described in
existing position papers or guidelines of the DGK, then
the relevant sources have been cited.

3 Methods
The present position paper is an update and advance-
ment of the “Position Paper on the Relevance of
Psychosocial Factors in Cardiology”, published in 2008.
The clinical commission of the DGK agreed to a revision
in 2011, since the field has rapidly developed in the past
years and the acceptance of psychosocial factors in the
daily routine of healthcare providers for cardiac patients
has grown remarkably. The circle of authors has expand-
ed, general aspects have been incorporated and the
knowledge in all areas has been brought up to date. The
experts involved have come to the agreement that at this
time there is especially much evidence and clinical
knowledge with regard to coronary heart disease, cardiac
arrhythmias and heart failure.

4 General aspects

4.1 Gender effects

Cardiovascular diseases are the most common causes
of mortality in both men and women, although higher
rates have been observed in women, in whom they
manifest at an older age. The incidence rises only moder-
ately aftermenopause. In older age groups (from75 years
of age) the increase is exponential. This pronounced age
effect has consequences for the state of empirical re-
search on the sex specific prognostic value of psychoso-
cial risk factors. Most large, prospective population-based
studies involve participants of middle or early old age
(typically persons aged 35–75 years). Women in these
age groups have lower rates of fatal outcomes, meaning
that the number of cases is often too low for valid effect
measurement. As a result, the importance of psychosocial
risk factors in women is underestimated. A clear exception
to this is the Stockholm Women’s Heart Study [1], which
has made important contributions to knowledge of
psychosocial risk factor constellations in women. In this
study, strong evidence was portrayed, highlighting the
role of problems related to family and partnerships as
well as the multiplicative burden of holding a job and
caring for the family in cardiovascular risk (see also [2]).

Evidence suggests that there are sex specific differences
in the perception and reporting of complaints. The intro-
ceptive perception of complaints, including but not limited
to chest pains is more pronounced in women, and in all
age groups they are more willing to report complaints
than men [3]. On the one hand, complaints may often be
a result of mental health related disorders, on the other
there is concern that ischaemic heart complaints will be
misinterpreted as having functional or psychological
causes in daily healthcare practice. Even when the origin
of chest pain is somatic, women tend to report increased
severity of psychological and physical symptoms on aver-
age [4]. In recent years, the importance of stress-induced
cardiomyopathy has received recognition. This condition
has mostly been observed in women and it often occurs
under extremely stressful circumstances [5].
When treating psychosocial aspects of cardiovascular
disease conditions, women benefit from different inter-
ventions than men. Most recently, the beneficial effect
of psychotherapy on the occurrence of cardiac events
has been proven for women with CHD [6], [7]. On the
other hand, women appear to hardly profit at all from
psychotherapy groups involvingmale and female patients
(see [8]).

• There is concern that ischaemic heart complaints will
bemisinterpreted as having functional causes. When
treating psychosocial aspects of cardiovascular dis-
ease conditions, women profit from different interven-
tions than men.

4.2 Partnership and social support

Social support is a protective factor, which is not only
important with regard to prevention, but also to the pro-
gress of coronary heart disease. Having a healthy relation-
ship plays an important role here. On the other hand a
lack of social support is a risk factor for adverse out-
comes: in a meta-analysis, Barth et al. [9] showed that
this factor has a significant and substantial influence on
all-cause mortality (Hazard Ratio 1.59; 95% confidence
interval 1.21–2.08) even after controlling for somatic risk
factors. The breaking of a long-term relationship due to
the death of a partner is also a risk factor, and more so
for men than women. This was first shown in the classic
“broken heart” study by Parkes et al. [10], and the results
were successfully replicated in several studies. An ele-
vated mortality risk has been described not only within
the first months after the event, but already within the
first days [11].
Occasionally it is recommended that partners be inte-
grated into heart patients’ interventions in order to
provide emotional support and to aid in coping with the
disease (by helping with encouraging healthy lifestyle
behaviours, adherence to treatment and control visits).
The aim here is to maximise and strengthen resource
usage, whilst on the other hand avoiding dysfunctional
relationships. However, evidence to prove the effective-
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ness of such partner and family orientated interventions
is sparse.
Long-term relationships can, however, promote the con-
tinuation of unhealthy lifestyle habits (such as smoking
and consumption of alcohol) [12]. It is also important to
note that the partners of heart patients are often made
to feel insecure by the disease and thus feel helpless. As
a result, as has been shown with regard to ICD patients,
the partner often reports higher levels of depression and
anxiety than the patient [13]. Naturally, this can lead to
both persons being negatively influenced by communica-
tion tainted by avoidance and feelings of anxiety [14].
“Care-giving” for a family member who is suffering from
cancer has recently been identified as a cardiovascular
risk factor [15].

4.3 Age specific aspects

Heart diseases affect people from different age groups
differently. As a result of substantially improved health-
care, a growing number of children and adolescents born
with heart conditions reach adulthood. With regard to this
patient group, particular psychosocial aspects must be
considered – in particular the high prevalence of anxiety
and depressive disorders [16] or developmental problems
after complex surgery undertaken during childhood [17].
Specialised centres for adolescents are helpful in ensur-
ing a healthy transition into adulthood by supervising the
increasing independence of the patient from the family.
The guidelines of the American College of Cardiology re-
commend that this process should begin at 12 years of
age [18].
In midlife adulthood, psychosocial interventions to im-
prove behaviour related to cardiovascular risk and rein-
tegration into the labour market are important. In older
age groups the importance of coping with reduced phys-
ical performance, stamina and cognitive resources step
into the foreground. At the same time, chronic heart dis-
eases with comparable prognoses to progressed tumours
are increasingly prevalent in this group and require palli-
ative care.

• In patients with progressive heart disease conditions,
palliative care is often appropriate and should be
considered.

Evidence from cross-sectional and cohort studies suggest
that early psychosocial stressors are effective across
large periods of life, and that they have a significant effect
on heart disease prognosis. Stressors and lack of positive
factors in utero and in early childhoodmay determine the
risk of cardiac events which occur decades later [19].
Stressful life experiences in childhood, adolescence and
early adulthood have been associated with increased
CHD incidence in the late decades of life [20].

4.4 Cognitive disorders and dementia

Cognitive disorders occur in patients with cardiac diseases
in approximately 25–50% of cases [21], [22], [23]. In

particular, patients with severe heart insufficiency and
those who have experienced open heart surgery often
present with notably slowed mental processing and
memory deficits [24]. The worsening of higher cognitive
functions relevant to daily life and performance inmemory
and concentration do not initially become apparent
through direct communication with the patient because
the patient can often compensate the deficits in the
context of conversation. Problems with communication
and understanding as well as problems adhering to
treatment should give impetus to assess the cognitive
status of patients. Patients with cardiac diseases, espe-
cially those with heart failure, suffer from an almost two-
fold increased risk of dementia [25].

• Problemswith communication and understanding as
well as problems adhering to treatment highlight the
necessity of assessing the cognitive status of patients.

It is being discussedwhether these cognitive impairments
may have cardiac, cerebrovascular, or other somatic and
psychosocial causes. All in all, one may assume a multi-
factorial ethiopathogenesis. This may result in impaired
quality of life, increased rates of sick leave, and even an
inability to work or find employment. This, in turn, may
lead to massive economic costs. Additionally, cognitive
dysfunction is an independent predictor of mortality [26].
Improvements in cognitive abilities after heart transplant-
ation and cardiac resynchronisation therapy could be
achieved using biventricular pacemakers and sport-based
interventions.

4.5 Communication, adherence and
health behaviour

Communication

Patient-centred communication has positive effects on
patient satisfaction, adherence, utilisation of healthcare
and in some cases also the success of treatment [27].
In addition, targeted training can lead to improvements
[28].
The basic elements of patient-centred communication
are [29]:

• Waiting: A pause of 1 to 3 seconds should be allowed
after patients’ questions or comments.

• Repetition: Essential sentences or key words from the
patients’ last comment should be repeated.

• Reflection: If patients speak of their emotions and
moods (e.g. anxiety and insecurity), these should be
acknowledged.

• Summarization: Important aspects of the consultation
should be summarized by the physician, in order to
signal that the patient has been understood and to
avoid misunderstandings.
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Table 1: Appropriate interventions with regard to the stages of behaviour change

Adherence and health related behaviour

Prochaska and Di Clemente’s “transtheoretical model”
[30] describes five ideal stages of quitting smoking, which
have been found to be similar with regard to other addic-
tions. It may also be used as an analogue for other un-
healthy behaviours. The described process begins with
a smoker with no motivation to change and ends with a
non-smoker who must maintain abstinence.
The first three stages are hardly different from a layper-
son’s perspective – themotivation to change is built here.
The actual change in behaviour takes place in the fourth
stage. Different strategies for advice and therapy are
relevant for different stages (see Table 1).
Frustrationmay result from therapeutic strategies, which
are indiscriminately applied, e.g. when all smokers in a
rehabilitation clinic are automatically assigned to a ther-
apy group designed to get participants to quit smoking
straight away. According to the stagemodel, patients who
are in the pre-contemplation stage will be at best bored,
and in the worst case cause them to completely reject
the therapy, which in turn will negatively affect the motiv-
ation of other participants. If therapy begins with an
analysis of the stage of the process of behaviour change,
then it is possible to recognize which persons already
havemotivation to change, and in which areasmotivation
can be built or strengthened. Although the theoretical
base for this is sound, a systematic Cochrane data ana-
lysis [31] has shown that stage-based interventions which
where conceptualized according to the transtheoretical
model did not perform significantly better than those
which were not model-based.

4.6 Health related quality of life

Over the last two decades, health related Quality of Life
(QoL) has become a relevant parameter to measure the
success and progression of the therapy of cardiac pa-
tients. Partially due to pressure from regulatory authorit-
ies, QoL has become a secondary endpoint next to object-
ive outcomes in particular with regard to therapies, which
bring no proven improvement in prognosis or involve
serious psychological burden. Early studies, which
measured the QoL of cardiac patients were often
hampered by methodological shortcomings. Now it is
universally accepted that health related QoL is by defini-
tion a subjective judgment by the patient and that it is a
multidimensional construct. It measures the ability to
achieve daily tasks and feelings regarding at least phys-
ical, mental and social areas of cognition. The measure-
ment of QoL is generally conducted using self-reported
questionnaires, which are either generic or disease-spe-
cific. In either case, scores may be built to represent
various dimensions of health and sometimes the building
of sum scores is allowed. Various reviews [32], [33], [34],
[35] have assessed the metric quality and relevance of
these instruments to heart patients. Whether a QoL in-
strument is suitable will largely depend on the question
at hand. In any case, validated questionnaires with
standardised methods of interpretation should be used.
On top of this, one must ensure that the questionnaire
is specific enough and sensitive to change, in order to
ensure that treatment effects can be effectively meas-
ured. These criteria are more likely to be fulfilled by dis-
ease specific instruments; however, generic instruments
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allow comparisons between patients with different dis-
eases.
Patients with cardiovascular diseases often report im-
paired QoL when compared to healthy controls. This is
determined mostly by the functional severity of the heart
disease (e.g. NYHA class, number of ICD shocks), and
much less by objective indicators of cardiac or neuroen-
docrine status. In addition, the psychological status (es-
pecially levels of depression) affects QoL. Several studies
have shown that impaired QoL is predictive of cardiac
events, although it is possible that this is caused by dis-
ease severity and affective comorbidities, which them-
selves are associated with QoL and prognosis [36]. The
effect of therapies on the QoL of patients with heart dis-
ease is often disappointing with respect to expectations.

5 Psychosocial aspects of
“classical” cardiovascular risk
factors

5.1 Hypertension

When considered as a disease of its own, arterial hyper-
tension affects 10–50% of the population, depending on
age group. Acute stressors can cause a short-term rise
in blood pressure, as seen in “white-coat hypertension”.
However, these short-term changes appear to pose no
extra risk for the manifestation of arterial hypertension.
Chronic stressors have been associated with permanently
elevated blood pressure levels [37], especially when
stress related coping mechanisms are inadequate. This
appears to also be the case with more specific psycholo-
gical factors such as anxiety, depression, feelings of
suppressed anger and hostility as well as alexithymia.
Jonas et al. [38] identified anxiety and depression to be
predictors of hypertension requiring treatment which
manifests 7–16 years later. Furthermore, associations
have been shown between post-traumatic stress disorder
and elevated systolic and diastolic blood pressure levels
[39], [40]. Social networks seem to also have an effect
on the manifestation of high blood pressure: the lower
the levels of social networking, the higher the risk of in-
cident hypertension [41]. Sleep quality is a sensitive in-
dicator of a lifestyle full of conflict and could recently be
shown to be related to a significantly elevated risk for
incident hypertension, especially in persons aged <65
years [42].
Clinical symptoms of hypertensive crisis such as ret-
rosternal pressure, dyspnoea or strong vegetative symp-
toms could lead to a vicious circle of anxiety and contin-
ued high blood pressure, due to thoughts about the vital
threat posed by the disease. Psychosocial interventions
involving, for example, methods of relaxation or biofeed-
back are capable of reducing blood pressure levels, al-
though the reported effect strengths are relatively small
[43], [44].

5.2 Hypercholesterinaemia

Psychosocial factors related to depression have been
associated with hypercholesterolemia. In ameta-analysis
including over 45,000 cases, Shin et al. (2008) [45] came
to the conclusion that depression is inversely associated
with overall cholesterol levels in persons of both genders.
Furthermore, evidence is increasingly showing that very
low cholesterol levels are associated with self-harm, vio-
lence and suicidal tendencies [46], [47]. The evidence
with regard to other factors of the lipid metabolism (espe-
cially LDL, HDL and triglycerides) remains inconclusive.
A recent investigation by Tedders et al. [48] in around
8,500 persons found a U-shaped relationship between
LDL concentrations and depression. Van Reed Dortland
et al. [49] found depressive persons to have lower levels
of HDL and an elevated triglyceride levels. The importance
of these findings remains unclear. The finding that de-
pressed patients have lower cholesterol levels contradicts
the evidence that they have an increased risk for CHD. It
is possible that depressed patients have an altered
composition of lipoproteins. However, research in this
area has also led to contradicting results [50], [51].

5.3 Smoking

Persons with comorbid psychological disorders (e.g. de-
pression) and low socioeconomic status smokemore and
find it harder to quit. For this reason, they require special
attention [52]. Systematic strategies for communication
have been developed for giving advice and conducting
anamneses, which take account of the individual level of
motivation and the severity of the addiction [53] (see
section 4.5.). Motivational interviewing is more suited for
patients with no intention to quit [53], [54]. Advice given
per telephone has been shown to be effective in this re-
spect [55]. In Germany, for example, the “Rauchertelefon”
(smoker telephone) service is offered by the German
Cancer Research Centre (http://www.dkfz.de/de/
rauchertelefon/) [56]. After 6 months, the rate of abstin-
ence will rise according to the amount of time which has
been invested [53], if this exceeds 30 minutes then the
effectiveness of the therapy is roughly doubled in compar-
ison to a time investment of under three minutes.

• Every smoker should be given a clear recommenda-
tion to quit. The motivation to change should be built
up and practical help should be offered.

5.4 Diabetes mellitus

The effectiveness of diabetes therapy is largely deter-
mined by the ability of the patient to conquer the emotion-
al and cognitive challenges posed, and thus apply what
they are taught to their daily lives. Interventions to edu-
cate and train patients are indispensable, since success
relies not only on acceptance of the disease and extensive
knowledge, but also on the ability to treat oneself [57].
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Psychosocial burdens and psychological symptoms such
as depression, anxiety, eating disorders and addiction
(e.g. tobacco and alcohol) are large barriers to the suc-
cess of treatment and require adequate diagnosis and
therapy. Depression increases not only the risk of incident
type 2 diabetes mellitus [58], but also the morbidity and
mortality in patients with either type 1 or type 2 diabetes
[59]. Patients with diabetes have a roughly doubled risk
of developing depressive symptoms than healthy controls
[58], [60]. Psychosomatic primary healthcare, psychother-
apy and antidepressant medication have been shown to
be effective in treating depressive symptoms in patients
with diabetes [61]. A collaborative treatment package for
depressive diabetes patients (some of whomhave comor-
bid CHD) has been shown to reduce HbA1c and LDL
concentrations in addition to depressive symptoms [62].
Anxiety disorders (including disease specific forms like
pathological fear of hypoglycaemia and fear of injections)
worsen QoL and metabolic regulation in patients with
type 1 and 2 diabetes [63]. Primary psychosomatic ther-
apy, sometimes in combination with antidepressive
medication, offers effective therapy options [57].
Eating disorders with psychological causes can also have
a negative effect on the metabolism and the prognosis
of diabetes patients (e.g. via “insulin purging”, when
doses of insulin are not taken on purpose with the aim
of losing weight) [64]. Psychotherapy and, in patients with
obesity, programs to help manage weight are effective in
improving symptoms and metabolism regulation [65].

5.5 Obesity/malnutrition

Psychosocial factors have a strong influence on eating
habits and alcohol consumption. Anxiety and personality
disorders like depression resulting from both work or
private life can lead to a higher intake of calories and
reduced physical activity andmay thus lead to an increase
in Body Mass Index (BMI) [66]. Obesity can lead to a
negative self-esteem, whichmay in turn lead to the devel-
opment of depression, which is associated with increases
in body weight. So-called binge eating (BE) is a special
form of eating disorder, which is characterized by episod-
ical over-eating without any undertakings to regulate
weight thereafter – this generally leads to weight gain
obesity [65]. Obesity plays an important role in the
metabolic syndrome (abdominal obesity, high blood
pressure, dyslipidaemia and insulin resistance). As BMI
increases, so does the risk for CHD andmyocardial infarc-
tion, whereby comorbid depression has a synergistic ef-
fect [67]. Nonetheless, patients with chronic CHD or heart
failure with a moderately increased BMI (BMI <30) have
been shown to have a better prognosis [68].
Amongst therapies for persons with a high BMI, profes-
sional programs to help patients manage weight, which
focus on eating habits and lifestyle changes, are themost
important. If a patient has a comorbid depressive disorder
then this should be taken into account by the therapy. If
several psychotherapeutic interventions have been inef-
fective for a patient, then the possibility of bariatric sur-

gery should be considered, and a psychotherapist should
be actively involved in the discussion.

5.6 Physical inactivity

In patients with CHD, cardiovascular training not only re-
duces all-cause mortality by 27% and cardiac mortality
by 31% [69], but also reduces the burden of risk factors.
Active motivation to increase physical activity is a central
pillar of rehabilitation and thus also secondary prevention
in cardiac patients. However, only a third of patients in
Europe utilize the possibilities on offer [70]. There is a
need for programs, which encourage and support stable
long-term behaviour changes.
Cardiovascular training is also considered an effective
treatment for depressive disorders [71] and is applicable
to older patients [72]. So far there is, however, only indir-
ect evidence of this antidepressive effect in patients with
CHD [73] since targeted, randomized studies have yet to
be carried out. An antidepressive effect was found in a
meta-analysis of studies of patients with various chronic
diseases, in which the subgroup with cardiovascular dis-
eases had a particularly strong effect [74]. Patients with
depression often have much difficulty in initiating and
maintaining cardiovascular training due to a lack of mo-
tivation. Group training programs, which are easily
reachable and take place at regular times, may be par-
ticularly helpful when the antidepressive effect of sport
and social support are combined.
The following strategies have been proven to be effective
at motivating heart patients in clinical practice to do
regular cardiovascular fitness training [75], [76]:

• Questioning of the patients’ attitudes (subjective dis-
ease theory), knowledge and requirements (e.g. previ-
ous sport experience), in order to individualize recom-
mendations.

• Offering stadium specific interventions (see [72], [73])
after evaluation of the patient through discussions
(e.g. heart sport groups).

6 Coronary heart disease

6.1 Psychosocial risk factors and
comorbidity

Psychosocial factors are not only associated with an in-
creased CHD incidence, but also with inferior QoL and
increased risk of future cardiac events in patients with
established CHD. Several plausible, psychobiological
mechanisms for these observations have been identified,
such as changes in the autonomic nervous system and
the endocrine and inflammatory systems [77], [78]. Be-
havioural mechanisms include unhealthy nutrition, lower
physical activity and other harmful behaviours such as
smoking and excessive alcohol consumption [79], [80].
Low social status is one of the primary psychosocial risk
factors, as measured by school and professional educa-
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tion, family income or a perceived low position in the
professional hierarchy. These factors are associated with
an increased risk for CHD related mortality (relative risk
[RR]: 1.3 to 2.0) [80], [81]. Chronic stress at work may
result from a combination of high expectations and low
decisional control (demand-control model) or a combina-
tion of a large workload and relatively low rewards (effort-
reward imbalance model) [82]. These conditions are as-
sociated with an increased coronary risk in men [77],
[81]. With regard to women, however, there have been
no clear results [83]. Being engaged in work-shifts, includ-
ing working at night, for several years or working excessive
over hours is also associated with increased risk for CHD
[84]. For women, family conflicts as well as the combina-
tion of having to work and care for the family increase
their risk (RR: 2.9 resp. 4.0) [2]. Social isolation and a
lack of social support are associated with unfavourable
prognoses in patients already diagnosed with CHD (RR:
1.5; 3.0) [9] (see Part 4.2.).
A person with “type D personality” has a chronic tendency
toward negative feelings such as depression, anxiety and
irritability (negative affectivity). According to recent meta-
analyses, when combined with a strong social inhibition,
type D personality predicts a notably worsened prognosis
in persons with CHD [85], [86]. Despite this, the most
recent studies have been unable to replicate these results
in patients with heart failure or mixed cardiac diagnoses
[87], [88], [89].
Not only major depression, but also subsyndromal de-
pressive symptoms increase the risk for the development
of CHD (RR: 1.6 to 1.9) [90] as well as for an untoward
course once the disease is established (OR: 1.6 to 2.4)
[90]. The syndrome known as “vital exhaustion”, which
involves mainly symptoms of tiredness and greatly im-
paired drive has also been found to increase the risk of
new cardiac events (e.g. myocardial infarction or cardiac
death) by a factor of 1.7 [91].

• Patients with CHD should be screened for depression.
A positive screening should be followed by further
diagnosticmeasures and therapy, where appropriate.

The prevalence of depression following a clinical mani-
festation of CHD ranges from 20 to 50%. Amongst these
cases, 15–20% have clinically significant disorders such
as episodes of major depression. The remaining cases
may have depressive adjustment disorders or dysthymia.
In about half of the patients, depressive symptoms remit
following routine cardiologic treatment. In the other half,
symptoms persist for months or years if specific psycho-
therapeutic or pharmacologic interventions are not ap-
plied [92]. Overall, patients with severe mental disorders
– notably schizophrenia – have a greatly reduced life ex-
pectancy; and cardiovascular diseases seem to be the
main cause [93].
Newmeta-analyses have shown that acute, severe anxiety
disorders are associated with increased CHD incidence
(RR: 1.3) [94] as well as poorer prognosis after myocardial
infarction [95]. However, in CHD patients who have not
yet experienced an acute coronary syndrome, or have a

normal ejection fraction, anxiety is associated with im-
proved CHD prognosis [96]. Hostility and anger form the
etiopathologic core of the “type A personality”, which was
largely propagated between 1965 and 2000. New meta-
analyses have shown that the presence of these factors
is associated with a mild yet statistically significant in-
creased risk in both healthy persons and those with CHD
(HR: 1.2) [97]. The “type A personality” concept has not
proved to be a valid indicator of prognosis [98].
After an acute cardiac event, some patients develop
symptoms of recurring intrusive memories, feelings of
numbness or alterations in arousal and reactivity (e.g.,
hypervigilance), which in some patients may be serious
enough to warrant a diagnosis of post-traumatic stress
disorder (PTSD). Such symptoms are associated with
severe impairments of QoL and increase the risk for fur-
ther cardiac events [99].

6.2 Psychological factors and risk of
acute coronary syndromes

Acute mental stressors may act as triggers of acute
coronary syndromes [100], stress-induced cardiomy-
opathy [5] or ventricular tachycardia. These stressors in-
clude exposure to a natural catastrophe such as an
earthquake [101] as well as personal stressors, e.g. de-
feat or other serious life events [102].
In the pre-hospital phase of an acute myocardial infarc-
tion, psychological factors are decisive contributors to
delay in rapidly receiving cardiologic therapy (decision
behaviour). The reasons for delay in treatment caused
by patients’ behaviour are still incompletely understood.
Therefore, it is difficult to create specific prevention
strategies. One risk factor associated with a poor progno-
sis of an ongoing acute myocardial infarction is the ten-
dency for denial. This attitude may dispose patients with
threatening symptoms of an imminent infarct, such as
long-lasting angina pectoris, to not correctly interpret their
severity [103]. As a result, the patients delay their de-
cision to seek medical care.

• Patients who survived an acute coronary syndrome
should be provided with strategies to reduce the
length of the prehospital phase of any new coronary
event.

6.3 Psychosocial interventions for
primary and secondary prevention

Intervention studies in cardiac primary prevention have
to date almost exclusively assessed behavioural and so-
matic risk factors [104]. The interventions have mostly
been “multidisciplinary”, involving various techniques
such as nutrition advice, physical exercise and
psychosocial therapy. The effects of psychosocial com-
ponents cannot be formally isolated from these studies.
A clear understanding of the effectiveness of primary in-
terventionmeasures to facilitate coping with psychosocial
stressors is thus currently not possible.
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A larger number of studies have been conducted to de-
termine the effectiveness of psychosocial interventions
for secondary prevention. Most studies reported positive
effects on quality of life, health behaviour, and somatic
risk profile, whilst several reported a protective effect on
cardiovascular morbidity and mortality [8], [105]. Men
appear to profit more from the interventions than women.
Programs, which were initiated at least two months after
the cardiac event showed stronger effects on the rate of
future events than those initiated immediately after [8].
The meta-analysis by Whalley et al. [105] specifically in-
vestigated the effect of psychosocial interventions in the
secondary prevention of CHD. The positive effects of these
interventions on quality of life, depressive symptoms and
anxiety could be affirmed, as well as an effect on cardiac
mortality. However, the incidence of reinfarction or the
need for invasive therapy did not change between groups
[105].
Several controlled studies have investigated the effective-
ness of psychotherapeutic interventions in treating signi-
ficant depressive syndromes in CHD patients. Positive,
yet moderate effects on depressive symptoms were re-
ported in most of the studies, which evaluated various
techniques such as cognitive behavioural therapy [106],
[107], [108], [109], interpersonal therapy [110], and
“collaborative treatment” [62], [111]. This conclusion
was also shared by a recent Cochrane review [112]. The
ENRICHD study [106] aimed to investigate the effect of
psychotherapy on mortality and reinfarction rates. How-
ever, no differences were shown for thesemain outcomes
between the study groups. Nonetheless, methodological
issues have been raised, indicating that these results do
not prove the ineffectiveness of the intervention. New
approaches explicitly aim for an improvement in stress-
coping and social support via group psychotherapy. Two
current randomized studies showed significant improve-
ments in cardiac prognosis, particularly for women [6],
[7].
Secondary analyses ofmajor intervention studies suggest
that successfully treating depression lowers mortality,
whereas non-response is associated with an increased
cardiac risk [113], [114]. However, the difficulties when
treating depression in coronary patients should not be
underestimated. Whilst it is possible that individualized
approaches may be more likely to improve prognosis
[109]; the most suitable form of treatment has yet to be
determined [115]. Currently, a German study (SPIRR-CAD)
[116] is evaluating a tiered psychotherapy in depressive
CHD patients.

6.4 Psychopharmacotherapy of patients
with CHD

Although CHD and depression are two of themost import-
ant diseases from a worldwide perspective, only a small
number of controlled, randomized studies have been
conducted, which evaluate the effectiveness of antide-
pressantmedication in patients with CHD. Ameta-analysis
of data available at of the beginning of 2010 is based on

three studies with a total of 355 patients and a compar-
able number of control participants (whereby changes in
depression severity served as the outcome criterion)
[110], [117], [118]. Analyses of these data suggested
that the pharmacological therapy was moderately super-
ior to placebo. The analysis was flawed by the fact that
the patient groups were not homogenous. Thus, it is
possible that patients who respond well to the treatments
were not identified.
Specific factors need to be considered when analysing
the incidence and course of depression in CHD patients.
Subgroup analyses of the aforementioned studies
demonstrated an increased benefit for the pharmacolo-
gical therapy of the post infarction depression in patients
who already had amoderate or severe depressive episode
prior to the acute coronary syndrome, or in those who
suffered from a severe recurrent depression [117], [119].
In the chronic phase of CHD, patients with a comorbid
severe recurrent depressive disorder profited from anti-
depressant pharmacotherapy [109], [110]. These findings
refer to the pharmacotherapy with the selective serotonin
reuptake inhibitors (SSRI) Sertralin (post infarction de-
pression) and Citalopram (depression in chronic CHD
patients) – similar effects can also be expected from
other medicaments of this substance category.
With regard to patients with CHD, SSRIs and the sub-
stance Mirtazapin have most commonly been evaluated
[120]. In these studies, the use of thesemedications was
not associated with an increase in the incidence of rele-
vant, cardiac related adverse drug reactions (ADR).
However, the group-sizes were not large enough to detect
rare side-effects. Examples of these rare but important
ADRs include the induction of heart rhythm disorders with
a danger of sudden cardiac death and of an increased
bleeding risk. The evaluation of the associated risk of
heart rhythm disorders whilst under treatment with anti-
depressants is difficult, since both the underlying disease
(depression) and the treatment (antidepressants) can
increase the risk [121]. Correcting for the effect of depres-
sion, Whang et al. [122] found a positive relationship
between the use of antidepressant medication and sud-
den cardiac death (Hazard Ratio: 3.3); 61% of the parti-
cipants took SSRIs. However, this observation refers only
to women. Other investigators observed a reduction in
the incidence of cardiac events when under treatment
with SSRIs. A post-hoc analysis of the ENRICHD-data
demonstrated a relative mortality risk of 0.59 for those
who had been treated with the SSRI Sertralin [123].
Since SSRIs interfere with the serotonin metabolism of
blood platelets, the use of these substances may lead to
an increased bleeding risk in these patients, who are
mostly also undergoing antiplatelet therapy. Nonetheless,
it is still unclear whether the risk is genuinely elevated,
since both positive [124] as well as negative results [125]
have been published.
The use of tri- and tetracyclic antidepressants (TCA) has
been associated with relevant cardiac side-effects [126],
which may be explained by the chinidin-like, adrenolytic
and anticholinergic effects of these agents. As a result,
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these substances should not be used for the pharmaco-
therapy of CHD patients, or should only be administered
after a careful risk/benefit analysis. Although the antide-
pressant Venlafaxin is widely used, there are no random-
ized or controlled studies evaluating this therapy in pa-
tients with comorbid heart disease. In elderly depressed
patients a relevant rise in blood pressure was observed
in 24% of normotensive and 54% of hypertensive patients
[127]; as a result, caution is necessary. There is too little
data to allow any recommendations with regard to
hypericum extract (St. John’s wort). This substance can
cause relevant changes in plasma concentrations and
the clinical effect of other medicaments (such as antico-
agulants and immunosuppressants).
Despite the lack of data, clinicians must make decisions
about the initiation of antidepressant pharmacotherapy.
When considering this, the potential benefits (such as
remission of depression, reduction of the risk of a recur-
rence, reduction of suicide risk) and the potential harm
(such as ADRs including the risk of sudden cardiac death)
must be accounted for. Limitations of use, contraindica-
tions and warning notices, in particular the notes of reg-
ulative authorities on Citalopram and Escitalopram from
2011, must be considered. ECGs are recommended to
evaluate the QT interval prior to the initiation of therapy
with SSRIs and during the maintenance phase. In addi-
tion, interactions of antidepressants with other medica-
ments (e.g. Amiodoron or Sotalol) must be considered.
It remains unclear whether a pharmacological antidepres-
sant therapy in patients with CHD improves the cardiac
prognosis [123], [128]. It has, however, repeatedly been
shown that patients whose depression cannot be im-
proved by antidepressant therapy have an unfavourable
cardiac prognosis [114], [129] and require special atten-
tion.

• If pharmacological antidepressant therapy is indicated
in a CHD patient, selective serotonin reuptake inhibi-
tors are recommended. Contraindications andwarning
notices regarding these substancesmust be carefully
considered.

• Tri- and tetracyclic antidepressants (TCA) should not
be used for pharmacological therapy of CHD patients,
or should only be administered after a careful
risk/benefit analysis.

6.5 Mental health and heart
surgery/heart transplantation

The majority of studies on mental health comorbidities
in patients undergoing heart operations focus on coronary
bypass operations and heart transplantations. There is
very little data with regard to operations on the aorta,
heart valves and corrections of congenital heart disease
in adulthood. The consequences of heart operations
during childhood on patients and their relatives will not
be covered here.
The psychological stress of an aorto-coronary bypass op-
eration is highest during the time period before the oper-

ation and then decreases during postoperative recovery.
This is accompanied by an improvement in quality of life,
which, inmost studies, is large, stable over time and leads
to higher levels as compared to the preoperative state.
The value of these observations is nonetheless limited,
since the preoperative quality of life is strongly influenced
by the fear of the intervention and also often by de-
pressed mood. Minimally invasive techniques seem to
have little advantage over standard methods with regard
to psychological stress.
The negative effect of depressed mood on quality of life
and psychosocial functioning after a bypass operation
has been clearly proven. Furthermore, there is evidence
that preoperative depressed mood or the presence of a
depressive disorder predict an increase of subsequent
cardiovascular morbidity and mortality [130], [131],
[132]. Despite improved surgical techniques and shorter
operation times, neuropsychiatric syndromes (adjustment
disorder, delirium) are detectable in up to a third of pa-
tients for several hours or days. It appears that a longer
duration of acute symptoms may be a risk factor for
postoperative mental disorders, such as post-traumatic
stress disorder (PTSD). Cognitive and memory deficits
are still detectable in about 20% of patients after several
months. Cognitive deficits that persist for over a year have
only been observed in a small subgroup, and a causal
relationship between cognitive deficits and heart opera-
tions has yet to be proven [133]. With regard to heart
valve operations, comorbid depression [134] and heart
related anxiety [135] during the postoperative phase are
associated with reduced quality of life. As a result, these
patients deserve particular attention.
Also, comorbid mental health conditions such as depres-
sion, anxiety and PTSD are common in patients before
and after heart transplantation. The strongest symptom
severity and the lowest health related quality of life are
reported whilst waiting for a donor heart. In the first years
after transplantation the psychosocial situation of the
majority of patients improves dramatically. In the long
run, however, medical complications often lead to an in-
crease in anxiety and depression. Poor adherence to
treatment regimens is often a symptom of a mental dis-
order. High levels of depression predict increasedmortal-
ity after transplantation [136], [137]. Approximately 10%
of patients develop PTSD after transplantation, which is
associated with increased mortality [138] and reduced
quality of life [139].

• Before and after heart transplantation, a careful
mental health evaluation and, where appropriate,
treatment are mandatory.

Partners of patients undergoing heart surgery often suffer
from anxiety, PTSD and depression, in particular when
patients spend long periods of time in an intensive care
unit [140], had undergone a heart transplantation [141]
or were subjected to long periods of bridging with an arti-
ficial heart before transplantation [142]. The partners of
patients often experience psychological stress which often
significantly exceeds that of the patients’ themselves.
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Programs which offer psychosocial support to patients
before cardiac operations are generally positively as-
sessed. However, evaluations of symptom severity and
parameters of disease progression show both positive
and negative results. It is recommended that patients
who are awaiting heart transplantation be supervised by
an interdisciplinary team, in which it is possible to address
psychosocial problems. Generally speaking, a diagnosed
mental health disorder does not contraindicate heart
transplantation; it is an indication for an appropriate
therapy. After transplantation, a re-evaluation of mental
health symptoms should be carried out.

7 Cardiac arrhythmias

7.1 Psychosocial factors, triggers and
comorbidity

Supraventricular tachycardia (SVT) often leads to consid-
erable anxiety and thus impaired quality of life. On the
one hand, spontaneously terminating SVTs can bemisin-
terpreted as panic attacks [143], on the other hand,
palpitations and mild sinus tachycardias should not be
diagnosed as SVTs requiring treatment in patients with
anxiety, in particular those with panic disorders. To date,
potential psychological triggers of SVT have been inad-
equately investigated.
In contrast to this, depression and anxiety (in men) and
hostility have been shown to predict both new and recur-
rent atrial fibrillation in selected studies. Patients often
report that anxiety and stress triggers this arrhythmia
[144]. The data currently available is not adequate
enough to generalize these findings, however. The quality
of life of atrial fibrillation patients is lower in comparison
to healthy controls [145]. Research focusing psychosocial
aspects of AF patients is still in its beginnings.
The implantable cardioverter/defibrillator (ICD) is a
standard therapy in patients who have survived a life-
threatening cardiac arrhythmia. This therapy is also an
option in the primary prevention of select patients with
a high risk for cardiac arrhythmia. Coping with the pres-
ence of a permanent ICD requiresmany adaptations even
in the normal patient. These include the experience of
dependence on the device, the behaviour of relatives,
complications in sex life, anticipation of shocks, and
questions about the end of life [146].

• The mental health consequences of ICD therapy
should be given particular attention.

Complications, as well as appropriate and disproportion-
ate shocks are not uncommon and often burden the pa-
tient greatly. There is a current position paper on the
handling of shock applications (including psychosocial
aspects) in ICD patients by the European Heart Rhythm
Association (EHRA) [147].
As detailed in a systematic review [148], the prevalence
of mental health disorders in ICD carriers vary widely ac-
cording to methodology. The estimated prevalence of

depression varies from 11% to 28% (when using struc-
tured interviews). For depressive symptoms the preva-
lence was found to range from 5% to 41% (using self-
administered questionnaires). A similarly strong depend-
ence on the methods of data collection and diagnosis
arise when looking at anxiety: 11 to 26% of ICD carriers
suffer from an anxiety disorder (using structured inter-
views) and 8% to 63% suffered from symptoms of anxiety
(using self-administered questionnaires). Phobic anxiety
is 10 times more common in ICD patients than in the
general population (prevalence rates vary from 0.2% to
2.6%) and the prevalence tends to increase further as
the disease progresses [149].
It is important to consider mental health comorbidities
in the long term care of ICD patients. For example, depres-
sion is an established risk factor for adequate shock ap-
plications and all-cause mortality [150], [151]. PTSD has
also been shown to be a relevant predictor of all-cause
mortality in ICD patients [152].

7.2 Psychosocial interventions in
patients with implantable
cardioverter-defibrillators (ICD)

Pedersen et al. [153] and Salmoirago-Blotcher & Ockene
[154] conducted systematic reviews investigating the
results of psychotherapeutic intervention studies in ICD
patients, which aimed to treat anxiety and depression.
Both reviews shared the conclusion that no meaningful,
empirically based interpretations can be made of the
studies due to methodological shortcomings (small
numbers of cases, lack of randomization, high drop-out
rates, low participation rates).
It is also still unclear at what time the interventions should
be initiated. Themajority of intervention studies included
patients at the time of implantation. This period of time
is perhaps too early to influence psychological param-
eters. Patients generally tend to experience a phase of
adjustment to the implantation, which they mostly cope
with effectively on their own [155]. Intervening too soon
could have adverse consequences [156]. Telephone-
based follow-up care using elements of behavioural
therapy which is offered to ICD patients aged over 65
years leads to increased levels of self-reported anxiety.
Psychotherapeutic treatment concepts should therefore
be reserved for patients with psychological comorbidities
or traumatic sequelae of aversive experiences [157].

7.3 Psychopharmacological treatment
of patients with severe cardiac
arrhythmias

To our knowledge there are no interpretable data from
controlled trials on the safety of psychopharmacological
treatments in patients with pronounced cardiac arrhythmi-
as. Since these patients often have severe cardiac dys-
function, the correspondent warning notices and contrain-
dications, in particular those for tricyclic antidepressants,
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the SSRIs Citalopram and Escitalopram, as well as the
antipsychotic Haloperidol, should especially be con-
sidered. Psychotropic drugs known to elongate the QT
interval should be avoided ([158], http://www.
torsades.org/). Drug interactions through the cytochrome
P450 system, which lead to increased concentrations of
potentially arrhythmogenic substances, must be con-
sidered. The antidepressant Mirtazapine and the anti-
psychotic Olanzapin lower the risk of adverse effects in
patients with cardiac arrhythmias. Special caution is to
be taken when combining antidepressants with anti-
psychotics from the Phenothiazine group, since this
combination can lead to significantly elongated QT inter-
vals and has been associated with sudden cardiac death
in certain situations [159].

• When giving psychopharmacological therapy to pa-
tients with pronounced cardiac arrhythmias, the
dangers of drug interactions and QTc elongationmust
be considered.

8 Chronic heart failure

Depression and quality of life

The prevalence of depressive disorders is 2 to 4 times
higher in patients with chronic heart failure in comparison
to the general population. Evenmild depressive symptoms
significantly increase the risk of hospitalization and mor-
tality in this group [160].
Depression in patients with heart failure can easily go
unnoticed in clinical practice, since symptoms such as
impaired concentration, tiredness, lack of drive and sleep
can themselves result from the cardiac disease. On top
of this, patients tend to not share this information and
are often reclusive. Patients with heart failure often suffer
from significantly impaired quality of life [161]. Self-report-
ed physical and mental quality of life scores tend to be
lower as the clinical severity of heart failure (asmeasured
by the NYHA class) declines [162]. Comorbid mental dis-
orders lead to further worsening of quality of life [163].

• Patients with chronic heart failure should be screened
for depression. If screened positive, patients should
receive further diagnostics and therapy, if appropriate.

8.1 Illness behaviour (adherence)

Patients with heart failure show reduced adherence to
required changes in their life style and prescribed medi-
cation. Only 20–60% of patients take the medicines
prescribed by their doctor reliably [164], [165]. Other
therapeutic recommendations such as the restriction of
intake of water and sodium, weighing oneself daily, in-
crease in physical activity, abstinence from smoking as
well as reductions in alcohol consumption are often fol-
lowed insufficiently [165]. A lack of adherence is an im-
portant cause of cardiac decompensation, repeated
hospitalizations and doctor consultations as well as loss

of productivity at work [165], [166]. Mental disorders
such as anxiety, depression and cognitive dysfunction
are associated with worsened adherence and prognosis.
These disorders make it harder for patients to appraise
their health status quickly and to react appropriately
[167].

8.2 Psychosocial interventions and
psychotropic medication

Several courses of action have been proposed in order
to improve this situation. A meta-analysis by McAllister
et al. showed that educational programs to improve dis-
ease coping reduced the relative risk of renewed hospit-
alizations by 34% [168]. To overcomememory problems,
reminders of dosages on drug packages are effective in
helping patients with cognitive impairment to reduce fu-
ture hospitalizations and the risk of death [166].
The disease progression can be positively influenced by
regular control visits, for example via telephone monitor-
ing. Recent studies, however, have failed to report any
positive effect on survival (TIM-HF und TELE-HF) [169].
In contrast to this, Angermann and her colleagues report
that a collaborative care program adapted to patients’
needs did not only increase quality of life, but also im-
proved survival in the intervention group [170].
Physical training is recommendable, depending on the
disease state of individual patients [171]. An important
problem which needs addressing here is lack of adher-
ence to exercise recommendations [172]. It also seems
appropriate to involve and advise family members of pa-
tients. Patients with chronic heart failure and depression
or anxiety disorders should be offered psychoeducation
as a part of primary psychosomatic health care. If this
does not suffice, then further treatment options should
be considered such as stress management training and
psychotherapy [173]. Psychopharmacological therapy
should only be used with special attention to the cardio-
vascular disease, potential undesirable side effects and
known interactions with other medicines. Regular ECG
and lab controls are necessary. The use of tricyclic anti-
depressants should be avoided due to their potential
proarrhythmic effects. SSRIs are favourable, since they
have been shown to have few cardiovascular side effects,
even though an FDA alert warned that larger doses of
Citalopram (>40 mg) have the potential of inducing Tor-
sade de Pointes tachycardias and QT elongations. How-
ever, it appears that SSRIsmay not be superior to placebo
therapy, as was suggested by the SADHART-CHF trial
[174]. Also, the survival of patients was not affected in
that trial. Further controlled trials are needed in order to
assess the effect of antidepressant pharmacotherapy
and psychotherapy or a combination of both in patients
with heart failure.
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9 Functional heart complaints
Heart-related symptoms such as palpitations or chest
pain in cardiac patients do not necessarily result from an
organic disease, but may instead be functional in nature.
Such functional heart complaints are not only a problem
in the differential diagnosis and course of heart diseases,
but also affect the doctor-patient relationship in general.
Furthermore, functional symptoms lead to subjective
impairment which is often more pronounced than the
one caused by chronic CHD [175]. The causes of these
symptoms may be extra-cardiac somatic diseases (e.g.
reflux disease, chest wall syndrome etc.), but also may
be psychogenic, which is the case in 7–17% of primary
care patients with chest pain [176]. The reported preva-
lence of mental disorders is as high as 50% and above
in selected patient samples from cardiac emergency care
or invasive diagnostics, particularly in patients in whom
no cardiac substrate for their complaints could be verified
[176]. The diagnostic categories of the ICD-10 do not
cover these syndromes thoroughly. As a result, care-givers
classify them in different categories, such as anxiety dis-
orders (e.g. panic disorder), depression with heart-related
symptoms or somatoformdisorders (such as heart-related
hypochondria or somatoform autonomic dysfunctions of
the cardiovascular system).
Since patients generally assume that they suffer from an
organic illness and tend to demand diagnostic clarifica-
tion, this may lead to an exaggerated use of medical
diagnostics with high costs, yet without seminal results.
Although it is often necessary to exclude somatic patho-
logy, this alone does not prove the psychogenic nature
of the patient’s complaints. A positive diagnosis of the
underlying mental or psychosomatic disorder should
therefore be attempted. In the absence of new clinical
information, repeated somatic tests or procedures are
generally contraindicated. A few small studies could show
that psycho-education and psychotherapy are effective
in these patients [177], [178], [179]. It also seems that
antidepressant medication improves symptoms [180],
whilst short educational interventions by nurses show no
effect [181]. Evidence from large, controlled trials is still
lacking.

• Functional heart complaints are present in both men
and women with or without organic heart diseases.
Besides excluding a somatic illness they require a
positive diagnosis of underlying psychopathology.

10 Practical consequences

10.1 For general practitioners and
practicing cardiologists

General practitioners and cardiologists who treat patients
in the long term have the opportunities to recognize
psychosocial risks and to raise the issue. When a patient
develops a new heart disease, they can estimate the need

for secondary prevention in the form of extra psychosocial
offers and can provide concrete advice on further options.
While taking the patient’s history, they should ask not
only for classical risk factors, but should also for personal
and environmental factors such as chronic stress at the
workplace or at home. It is important to determine
whether there are signs of negative affectivity, especially
anxiety or depressed mood, or whether the patient has
a low social status or shows signs of having an inad-
equate social network. In order to increase the sensitivity
of the diagnostic process, screening methods can be
employed. Self-rating questionnaires haven been found
useful for this purpose, for example the “Patient Health
Questionnaire” [182], which helps to identify depression,
anxiety or somatoform disorders, or the Hospital Anxiety
and Depression Scale [183] for identifying depression
and anxiety.
Such screening should be followed by defined diagnostic
and therapeutic measures to be used when specific
symptom thresholds are exceeded. The primary aim is to
reduce the excessive rate of undiagnosed and untreated
psychological comorbidities in cardiology patients. In ad-
dition to reducing the subjective burden of the disease,
these measures might be able to improve the cardiac
prognosis. It is possible to create a stable, long-term and
trusting working relationship using simple conversational
techniques (see 4.5). If the patient suffers from a severe
mental disorder such as severe depression, personality
disorder or heavy addiction, then he/she should be re-
ferred to a suitable specialist.
In order to improve the implementation of the aforemen-
tioned measures, we believe it would be wise to expand
the regulations on curricula for specialty training in cardi-
ologists to include “competences in the diagnosis and
therapy of psychosocial factors in cardiology”. Profession-
al training courses have been developed and implemen-
ted to teach these competences (http://www.akademie.
dgk.org/). The medical reimbursement schedule should
also reflect these services.

10.2 In the acute care hospital

In acute care hospitals, the diagnosis and treatment of
cardiac symptoms are of primary importance. Psychoso-
cial issues receive less attention, since the daily routine
involves complex procedures, time pressure and since
patients do not stay in the clinic for a sufficiently long
time. Nonetheless, it seems that adequate diagnosis and
therapy of relevant psychological comorbidities are neces-
sary.
Psychosomatic or psychiatric consultation services are
generally only available in university hospitals (and even
here only on a limited basis) and in some specialized
hospitals. The situation could be improved if the primary
care-givers acquired basic competences in psychocardi-
ology; appropriate training curricula are available for this
purpose (see above). The following aims should beworked
towards when implementing psychocardiological know-
ledge in acute-care hospitals:
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• The ability to recognize psychological and psychoso-
matic disorders and problems even in patients with
complex cardiac diseases (diagnostic competence)

• The ability to offer limited consultations, for example
during ward rounds or medical briefings before dis-
charge. This may help to support coping, overcome
emotional crises provide patients with information and
advice. Family members and partners should be in-
volved (communicative competence).

• The ability to decide on indications for treatment, re-
ferrals to specialized outpatient or inpatient psycho-
therapy or for involving a psychosomatic or psychiatric
consultation service (competence in differential dia-
gnosis and therapy indication).

In the past years, psychosomatic inpatient units for cardi-
ology patients with severe mental comorbidities have
been developed. These encompass not only cardiac dia-
gnosis and treatment but simultaneously also individually
tailored psychotherapeutic interventions and physiother-
apy. The complexity of the diseases and treatments re-
quires excellent cardiological and psychotherapeutic
competences as well as regular team conferences and
supervision. Such services are currently only available in
select specialized institutions.

10.3 Rehabilitation

During cardiac rehabilitation, which is often offered after
a coronary event or cardiac surgery, there is an opportun-
ity to focus on identifying and possibly modifying comor-
bidities or behaviours, which have been shown to have
a negative effect on cardiac outcomes. By screening all
patients at the beginning of rehabilitation, one can im-
prove the detection of mental disorders which are asso-
ciated with an increased risk for cardiac events [173]. In
order to detect depression and anxiety, various screening
instruments have been developed (e.g. the Hospital
Anxiety and Depression Scale (HADS)). If a patient reports
high distress levels then further evaluation by clinical in-
terview should be conducted. If a clinically relevant de-
pression or anxiety disorder is detected then these should
be treated according to guidelines.
Problems with concentration and memory should ideally
be clarified by a neuropsychologist in order to prevent
poor adherence and train patients with coping skills rele-
vant to their daily lives. Psycho-educational services (in
the form of lectures or group discussions) during rehabil-
itation should be aimed towards teaching patients about
factors which help them to cope with their disease: for
example the importance of stable social relationships,
stress management and the ability to relax. Explaining
and taking the stigma out of psychological issues supports
the acceptance of psychological services for individuals
and groups.
In addition to diagnosing psychological and neuropsycho-
logical problems and preventive psychoeducation, change-
oriented group interventions are also indicated. Such
measures sharpen the awareness of risk factors such as

smoking, unhealthy levels of alcohol consumption and
physical inactivity, and also build the first motivations to
look into health promoting behavioural changes.
If there is any need for further psychological or neuropsy-
chological treatment, then the patient should be referred
to a professional institution whilst still in the rehabilitation
phase. In practice (depending on the disorder and local
service availability) this involves a search for psychiatrists,
physicians specialized in psychosomatic medicine, psy-
chotherapists or specialized pain or memory clinics lo-
cated close to the patient’s home. Unfortunately, it is not
yet possible to satisfactorily provide a seamless transition
to psychotherapeutic care [184].
These wide ranging psychosocial services require mul-
tidisciplinary exchange within interprofessional teams
consisting of psychologists, neuropsychologists, social
workers, ergotherapists and cardiologists in the cardiac
rehabilitation facilities. This would require a ratio of
1 psychologist per 40 patients. Currently, German health
insurance companies and pension funds cover a ratio of
1:80 [185]. At least one psychologist per institution
should be an approved psychotherapist and additional
psychotherapeutic qualifications in physician team
members are desirable.

11 Summary of recommendations
Psychosocial risk factors should be taken account of when
assessing the risk for CHD. There are both social factors
to consider, such as low social status, a lack of social
support, death of a partner and loneliness; as well as
psychological factors (depression, depressedmood, vital
exhaustion, anxiety, hostility and post-traumatic stress
disorder). These factors are independent, etiological risk
factors for the development of CHD and negatively affect
prognosis for complications during treatment. Recom-
mendation level: I, Evidence grade A
The doctor-patient interactions should follow the prin-
ciples of patient-centred communication. Age and sex-
specific psychosocial aspects should be considered. Re-
commendation level: I, Evidence grade C
Treatment of psychosocial risk factors with the aim of
primary prevention of CHD should only by conductedwhen
the risk factor itself is a diagnosable disorder (for example
depression) or when the factor worsens classical risk
factors. Recommendation level: I, Evidence grade B
Individually tailored treatment services should be recom-
mended to all patients with CHD. These may include
education, exercise andmovement therapy, motivational
support with regard to healthy behaviours, relaxation
methods and stress management. Recommendation
level: IIa, Evidence grade B
Psychotherapy should be offered to CHD patients with
affective comorbidity in order to improve quality of life.
Recommendation level: IIa, Evidence grade A
Psychotherapeutic strategies should be adapted to the
specific needs of the CHD patient. Sex specific aspects
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should be taken account of. Recommendation level: IIb,
Evidence grade B
Antidepressant pharmacotherapy of depression after an
acute coronary syndrome should be offered to patients
with at least moderate, recurring depressive disorders.
In this case, selective serotonin reuptake inhibitors
(SSRIs) are preferable.Recommendation level: I, Evidence
grade B
Patients with chronic CHDwith at least moderate depres-
sion should be offered antidepressant medication from
the serotonin reuptake inhibitor (SSRI) group, especially
when suffering a relapse. Recommendation level: I,
Evidence grade B
The long-term care of ICD patients should consider the
psychosocial consequences of ICD technology. In particu-
lar, relevant affective disorders or crises should be detec-
ted and treated according to guidelines. Specific recom-
mendations for psychotherapeutic interventions are not
currently available. Recommendation level: I, Evidence
grade B
Patients undergoing cardiac surgery should be cared for
by an interdisciplinary team, offering the opportunity to
address psychosocial issues, since these patients often
suffer frommental disorders such as depression, anxiety
and post-traumatic stress disorder, which worsen progno-
sis. Recommendation level: I, Evidence grade A
Patients with chronic heart failure and comorbid depres-
sion should receive offers within the framework of primary
psychosomatic healthcare. If these do not suffice, then
psychotherapy should be considered as further treatment
option. Recommendation level: IIa, Evidence grade B
Patients with heart failure and comorbid depression
should only be treated with pharmacological therapy after
a careful risk-benefit analysis, since no benefit has been
shown thus far for antidepressants in these patients.
Recommendation level: IIb, Evidence grade B
Patients with relevant cardiovascular diseases should
not be treated with tricyclic antidepressants.Recommen-
dation level: III, Evidence grade B

12 Planned date for an update of
the position paper
Considering the pace of scientific developments of this
subject matter, it is necessary to continually review the
contents of this position paper. Randomized therapy trials
are currently being conducted to assess the effect of
psychotherapy and antidepressants on depressed mood
in patients with coronary heart disease and heart failure.
Results of these trials should be available in three years’
time. Relevant results are also expected from other areas
of cardiology (e.g. patients with atrial fibrillation) as well
as perspectives from new psychopathological concepts.
An update of this position paper is planned for March,
2017.
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