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Abstract Psychosocial factors play a significant role
in the incidence and prognosis of cardiovascular dis-
ease with a rapidly increasing body of knowledge, as
acknowledged by their inclusion in the European So-
ciety of Cardiology cardiovascular prevention guide-
line since 2012. Nevertheless, psychosocial risk is not
consistently assessed, acknowledged and treated in
daily clinical practice. Therefore, adopting a multi-
dimensional approach that encompasses biological,
psychological, and social factors is crucial for under-
standing the dynamic nature of cardiovascular health
and disease, delivering patient-centred care, and de-
veloping effective interventions to ultimately enhance
health and satisfaction with contemporary medicine
and care. The current review summarises the state-of-
the-art evidence for screening and treating psycholog-
ical risk factors in coronary heart disease, heart fail-
ure, and atrial fibrillation in the context of cardiac re-
habilitation, along with accompanying recommenda-
tions. The limited adoption of routine screening, de-
spite longstanding recommendations, highlights the
importance of prioritising the implementation and
expansion of routine screening in primary and sec-
ondary prevention. To advance psychosocial treat-
ment, a standardised and personalised approach in-
cluding comprehensive education, physical exercise,
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and psychosocial support with a focus on patient-re-
ported outcomes is crucial. Treating heart and mind
together has the potential to decrease psychosocial
risk while enhancing the prognosis and quality of life,
therefore delivering true patient-centred care.
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Introduction

By arguing a mind-body dualism, Descartes de-
mythologised the body and paved the way for three
centuries of progress inmedicine, shaping the biomed-
ical model of health and disease. Simultaneously, by
isolating the mind, dualism denied its significance in
individuals’ experiences of health [1]. More directly, it
denied the option that, for example, personality, emo-
tions, and behaviours could affect physiology, and vice
versa. When, in 1947, the World Health Organisation
defined health as a state of complete physical, mental,
and social well-being, a new understanding of health
emerged, challenging the hegemony of biomedicine.
A multidimensional approach, including biological,
psychological, and social factors, is essential to un-
derstand the dynamic nature of cardiovascular health
and disease, to practice patient-centred care and to
develop effective interventions, ultimately increasing
health and satisfaction with contemporary medicine
and care [1].

The current paper embraces this multidimensional
approach and summarises extant literature linking
psychosocial risk factors with common cardiovascular
conditions: coronary heart disease (CHD), heart fail-
ure (HF), and atrial fibrillation (AF). We also provide
a state-of-the-art overview of psychosocial screening
and treatment, in the context of cardiac rehabilitation
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Table 1 Overview of psychosocial risk factors (left) and their link with cardiac practice (right)
Psychosocial risk factors Link with cardiac practice [3]

Emotional factors Stress-related problems

Depression
Anxiety
Anger
Hostility (and TABP)
Acute severe emotional
reactivity

Work stress
Financial stress
Social stress
Distressed personality (Type D)
Vital exhaustion
Life circumstances (early life, traumatic
events)
Socio-economic position

– Significant risk factor for CHD, HF, AF, AP
– Highly prevalent in cardiac practice
– May trigger cardiac events
– Linked to behavioural and cardiovascular risk factors
– Forms a barrier to medical interventions and cardiac rehabilitation
– Impacts patients’ quality of life and well-being
– Commonly masquerades as cardiac symptoms

TABP Type A behaviour pattern, CHD coronary heart disease, HF heart failure, AF atrial fibrillation, AP angina pectoris

(CR). The rationale for the current endeavour is that
there are multiple compelling, evidence-laced rea-
sons for cardiologists to be skilled in recognising and
managing psychosocial risk (Tab. 1, right panel). In
addition to reiterating the current state of the art [2],
our paper is a call to action for clinicians working in
cardiology and ends with concrete recommendations.

Psychosocial risk defined

Psychosocial risk factors for heart disease may be
divided into two categories: emotional factors and
stress-related factors (Tab. 1, left panel; [3]). Patients
with emotional problems will show symptoms of
anxiety, depression, anger, and hostility, or are over-

Pharmacotherapy

Cogni�ve behavioural
therapy

Targeted behaviour
change

Fig. 1 Plausible pathways from psychological risk factors to heart disease and options for treatment. SES socioeconomic
status, LDL low-density lipoprotein, HDL high-density lipoprotein, AF atrial fibrillation, PAD peripheral artery disease

whelmed with acute severe emotions (e.g., causing
Takotsubo or stress cardiomyopathy) or develop post-
traumatic stress disorder (PTSD) after the event. Pa-
tients with stress-related problems though will report
strain in the context of work, relationships, life cir-
cumstances (early life events, trauma, lack of social
support), have a generalised distressed disposition
or poor socioeconomic position. Psychosocial risk
factors tend to cluster within patients in a tightly knit
network of behavioural and cardiovascular risk factors
[4], and recent research has identified specific within-
person profiles [5]. Figure 1 illustrates how psychoso-
cial risk factors affect cardiovascular risk factors and
illness through behavioural and biological pathways.
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Link with prognosis and quality of life

Coronary heart disease

Multiple psychosocial factors have been identified as
highly relevant for CHD. This is evident by the at-
tention received from the American Heart Association
and the European Society of Cardiology (ESC), the lat-
ter including the advice to assess and treat these risk
factors in the ESC Cardiovascular prevention guideline
since 2012 [6]. In brief, not only depression and anxi-
ety [7], but also lack of social support and intimate
relationships [8], socioeconomic status [9], chronic
stress and trauma/PTSD [10], anger [11], hostility [12],
Type D (distressed) personality [13] and vital exhaus-
tion [14] have shown a robust relationship with an
increased risk of major adverse cardiac events and
mortality from CHD. Importantly, all psychosocial
risk factors are detrimental to patients’ well-being and
quality of life (QoL)(e.g., [15]).

Heart failure

Depression and anxiety are common in HF and are
associated with a poor prognosis, increased hospitali-
sation and mortality risk, likely mediated by both be-
havioural and biological processes [16]. Psychosocial
risk factors relevant in CHD keep exerting their detri-
mental influence when the disease has progressed
into HF. In patients with HF, the negative impact of
receiving and wearing an internal cardiac defibrillator
on emotional stress and QoL is high [17]. While some
of these symptoms recover, others (e.g., heart-focused
anxiety and depression) often do not improve on their
own and may benefit from psychological treatment
and CR [18]. The 2021 ESC guideline on diagnosis
and treatment of acute and chronic HF recommends
assessment and treatment for depression [19].

Atrial fibrillation

It is only quite recently (during the last decade) that
psychosocial factors have become more prominent in
AF research, in the early years starting with health-re-
lated quality of life (HRQoL). Research in patients with
AF has shown a significant role for depression, anxiety,
anger, stress, panic disorder, PTSD, Type D personal-
ity, socioeconomic status and social support. A recent
meta-analysis demonstrated that anxiety, depression,
anger, and work stress all increase the incidence of AF
[20]. Also, psychological trauma [21] and anxiety after
cardiac surgery [22] have been implicated in increas-
ing AF risk. In patients with AF, emotional and stress-
related problems are more prevalent than in the gen-
eral population, impacting patients’ HRQoL, symptom
burden and increasing the risk of adverse events, such
as stroke and major bleeding [23, 24]. The 2020 ESC
guideline on atrial fibrillation summarised that AF pa-
tients often develop anxiety, depression and poorer

HRQoL when having a Type D personality [25]. Based
on this evidence, it recommended integrated patient-
centred management, including psychosocial assess-
ment and treatment. This contrasts sharply with cur-
rent clinical practice, where the focus is on physical
symptoms and the main discussion is on rhythm or
rate control.

Screening for psychosocial risk factors

Screening for psychosocial risk prior to CR is be-
coming increasingly common [26] and is recom-
mended upon entering CR [27]. Throughout the
Western world, this has been advocated in scientific
statements (e.g., [2]) and by secondary prevention
guidelines (e.g., [28]), as this may not only be in-
dicative of whether an evaluation by a psychologist
or psychiatrist is advisable, but screening could also
identify a patient’s unique needs [27] and lay bare
the barriers that need to be overcome to successfully
change health behaviour. Consequently, it is advised
in current Dutch CR guidelines that a mental health
professional helps decide which level of psychosocial
care is needed [29]. Furthermore, patients should
also be screened upon completion of CR with follow-
up assessments at six and twelve months. However,
in practice this recommended protocol is not consis-
tently followed [26].

One reason why screening is limited pertains to the
feasibility of screening [30]. Current methods that are
deemed as reliable screening practices for the assess-
ment of psychosocial risk are standardised structured
interviews [26] and validated questionnaires [31].
Screening interviews may increase the opportunity to
provide more context surrounding psychosocial risk
[31]. However, they are highly unpractical in cardio-
logical practice: too time-consuming, expensive and
require knowledge on when and how to take further
action (e.g., referring to a psychologist), which is often
lacking. As for self-reported screening assessments,
the process often involves utilising full-scale instru-
ments that focus on assessing a single risk factor. In
2015, a position paper by the ESC CR Section listed
psychometric assessment options for each of the psy-
chosocial risk factors [32]. However, combining mul-
tiple scales results in a lengthy screening process. To
improve the feasibility of screening, we need a com-
prehensive, quick and stepped screening approach
to evaluate psychosocial risk factors simultaneously,
adding a clinical interview with a psychologist when
necessary.

Psychosocial screening currently predominantly fo-
cuses on depression and generalised anxiety [26, 30],
which is in contrast with ESC guidelines [6, 28] rec-
ommending to assess and treat the set of risk fac-
tors reviewed above. Screening for this broader set
should be followed up by a more extensive care path-
way. For this to crystallise, research into the effective-
ness of screening and risk factor specific effects of psy-
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Table 2 Recommendations for psychosocial screening in
cardiac patients
Screening

Use a comprehensive, quick and stepped screening approach

Include all cardiological diagnoses to screen for psychosocial risk

Harmonise instruments, timing, eligibility and procedures across hospitals

Routinely screen for psychosocial risk as a primary prevention measure

Improve health literacy and adapt screening, psycho-education and PEP
instructions and digital design, so that they are widely comprehensible and
accessible

Improve oversight on adherence to clinical guidelines

Do research into the clinical effectiveness and cost-effectiveness of compre-
hensive screening for psychosocial risk

PEP Psycho-educational prevention

chological treatment on medical outcomes (morbidity
and QoL) is needed. A first step was recently taken.
We validated a comprehensive psychosocial screen-
ing instrument that includes all psychological risk fac-
tors recommended to screen for among the Dutch
general population, Dutch CHD patients and German
coronary angiography patients (e.g. [33]). The one-
page instrument quickly and reliably screened for psy-
chosocial risk factors and can serve as a risk triage in
a stepped care approach within the realms of CR and
medical psychological care [33].

Several recommendations arise for the screening
phase, pertaining to the screening instrument, care
pathway and eligibility considerations. In particular,
echoing recent insights in CR, psychosocial screening
prior to CR should be done in all cardiac patients.
There is sufficient evidence that patients with AF, HF
and non-obstructive CHD are in need of psychoso-
cial help. In addition, to truly be effective in treat-
ing psychosocial risk, we should also expand routine
psychosocial screening in cardiac outpatient and pri-
mary care practices, whereas in the Netherlands it
now only takes place in the context of CR, predom-
inantly tailored at acute and chronic coronary syn-
drome patients. An evidence-based harmonisation ef-
fort should take place with respect to the instruments,
timing and risk factors assessed. Research is needed
to examine the clinical effectiveness and cost-effec-
tiveness of comprehensive screening for psychosocial
risk. Finally, screening instruments should be made
to fit people with reduced health literacy, poorer lan-
guage understanding and lower digital skills (Tab. 2).

Psychosocial treatment in the context of cardiac
rehabilitation

CR is a fundamental strategy in the further prevention
after a cardiovascular event, and carries a class IA rec-
ommendation in international guidelines for improv-
ing outcome after an acute coronary event or revas-
cularisation. Across centres and countries, CR dif-
fers enormously in terms of the eligible population
and CR methods. A recent meta-regression analysis
demonstrated that exercise-based CR provides impor-

tant benefits to patients following ACS or revascular-
isation in terms of morbidity, mortality, hospitalisa-
tion, costs and HRQoL [34].

Stepped care approaches are becoming increas-
ingly popular in CR (e.g., [35]), as they effectively
differentiate patients’ individual needs based on risk
assessment. By aligning care delivery with the specific
needs and treatment responsiveness of each patient,
stepped care ensures a patient-centred approach.
Regular monitoring and evaluation of treatment out-
comes allow for adjustments to be made. This ap-
proach ultimately prevents overtreatment of patients
who require less care and undertreatment of those in
need of more psychosocial attention [35].

Current situation

The Psycho-Educational-Prevention (PEP) module of
CR in the Netherlands is an example of a stepped care
approach, which aims to enhance behavioural lifestyle
changes and alleviate psychosocial distress to min-
imise the risk of recurring events. The PEP module
targets emotional disbalance by offering sessions in
stress management, relaxation training, emotion reg-
ulation (anxiety, depression, anger), social relation-
ships and perfectionism in addition to the physical
CR. This allows for tailoring based on patients’ needs
and risk profiles and adapting it to hospitals’ pref-
erences and resources. Consequently, this has led
to a large heterogeneity in the number of sessions
offered, duration of treatment, required presence of
the partner and content-wise deviance from the PEP
guideline.

Evidence-base

In general, meta-analytic evidence shows that psycho-
educational programmes (health education and stress
management), one of the core elements of CR, reduce
both morbidity and mortality in patients with CHD,
as well as improving mood [36]. Delivering patient
education rendered a 60% reduction in clinical anxi-
ety and a 35% reduction in clinical depression com-
pared with care as usual [37]. CR often includes vari-
ous psychological interventions for lifestyle change or
distress management. However, the additional bene-
fit of specific psychological interventions on depres-
sion, anxiety, QoL, cardiac morbidity and mortality
is not well investigated and considerable uncertainty
remains about under which conditions these inter-
ventions exert their optimal effects [38]. The CR-PEP
module suffers from a lack of a clear consensus defini-
tion of what psychosocial intervention is and lacks na-
tional and international consistency in design and de-
livery [39]. As this complicates effect studies, a more
precise definition, renaming and demarcation of the
effects sought will bring this field forward.

The 2011 Dutch multidisciplinary guideline for CR
[29] recommends treating depression and anxiety
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Table 3 Recommendations for advancing psychosocial
treatment in cardiac patients in CR
Treatment

Focus on HRQoL as an outcome measure for clinical trials on psychological
interventions, not on cardiac morbidity and mortality

Define, design and deliver psychological, social or educational treatment in
a more precise and standardised way

Make the PEP module more versatile and offer patient-tailored treatment
programmes addressing the risk profile of the patient

Make use of digital health options, such as m-health or web-based care, as
an add-on and never as replacement of a mental health care professional

HRQoL health-related quality of life, PEP psycho-educational prevention

symptoms. The guideline recognises that there are
more relevant psychosocial risk factors besides de-
pression and anxiety, but as evidence for treatment
effects on morbidity and mortality was still lacking,
advice was withheld. Below, we summarise the cur-
rent evidence for treatment of anxiety and depression
first, and then move on to discuss some of the other
psychological risk factors, and provide recommenda-
tions in Tab. 3.

Treatment of depression & anxiety

Depression and anxiety in recovering CHD patients
negatively affects outpatient completion rates of CR
[40]. While meta-analyses show that cognitive be-
havioural therapy (CBT) in cardiac patients is effec-
tive in reducing depression and anxiety [41], ther-
apeutic interventions do not seem to affect mortal-
ity that much. Importantly, studies are generally not
powered well enough to find mortality effects, cer-
tainly not in the current era of declining mortality
rates. Pharmaceutical trials show effectiveness of se-
lective serotonin reuptake inhibitors (SSRIs) and ben-
zodiazepines. Tricyclic antidepressants should not be
used in cardiac patients. For recommendations see
Kahl et al. [42]. Patients with a low QoL have higher
morbidity rates. CR improves QoL and a better QoL
baseline score leads to fewer dropouts in CR [32].
Only one study to date has examined the effect of
improvement in depression on mortality in the con-
text of CR and found that a reduction in depression
was associated with a substantial reduction of mortal-
ity, comparable with non-depressed cardiac patients
[43]. In HF, psycho-education was shown to reduce HF
symptoms while improving depressive symptoms, and
lessons from SADHART-CHF and MOOD-HF teach us
that SSRIs inconsistently improve mood, hospitalisa-
tion rates, or mortality risk in HF, with CBT and exer-
cise performing superiorly [44]. All these effects were
in face-to-face CBT. In-person contact could be sup-
plemented by e-health and m-health features, such as
smartwatches and treatment apps, but can never be
completely replaced.

Treatment of chronic stress

It is important to identify the stressors that are rele-
vant to the individual patient. Besides the effect of
stress on patients’ well-being, stress may pose a bar-
rier for successful CR and changing health behaviour.
Therefore, stress management is recommended as
a first-line intervention and may also serve as a cru-
cial prerequisite for successful CR [32]. A systematic
review and meta-analysis suggested that stress man-
agement interventions may actively encourage health
behaviours, contribute to an improved prognosis and
were demonstrated to improve QoL [45]. Moreover,
the SUPRIM study showed that in the context of tra-
ditional CR, patients in the +CBT group (focusing on
stress management) had a 41% lower rate of recur-
rent CVD events (fatal and non-fatal) and 45% fewer
recurrent events [46].

Recently, there has been a growing emphasis on the
utilisation of meditation interventions for stress man-
agement in order to decrease cardiac risk [2]. This ap-
proach serves as an alternative to conventional medi-
cal interventions, primarily due to its advantageous
health effects and cost-effectiveness. Meditation is
suggested to hold potential benefits in patients with
established CHD, although the evidence supporting
this claim is rather modest [2].

Treatment of anger and hostility

The combination of motivational interviewing and
CBT was found to be successful in reducing anger
levels in cardiac patients [47]. An early study further
showed that a psycho-educational CR programme
combined with exercise was successful in reducing
hostility, and psychological distress in general, and
improving QoL [48]. Besides these and a few other
examples, there is a scarcity of research focusing on
efficacious interventions for reducing the detrimental
effects of anger and hostility.

Quality of life

As treatment of patients with CHD is aimed at im-
proving HRQoL, in addition to the physical status,
the inclusion of HRQoL as a primary outcome mea-
sure in clinical trials as well as routine monitoring of
HRQoL in cardiac practice is warranted. The 14-item
HeartQoL questionnaire is a CHD-specific tool which
validly assesses HRQoL in the physical and emotional
domain and for which European (EUROASPIRE) com-
parison data are available [49]. For AF, several AF-
specific HRQoL measures have been developed, the
AFEQT being the most favourable methodologically
[50]. For HF, disease-specific instruments such as the
Minnesota Living with Heart Failure Questionnaire
(MLHF) and the Kansas City Cardiomyopathy ques-
tionnaire (KCCQ) are valid multidimensional options,
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comprising physical, mental, social, environmental
and role functioning.

An agenda for the future: research and practice

Future research on psychological risk factors in the
context of cardiology should focus on routine screen-
ing in outpatient and primary care practices and
broadening the screening scope in CR. Implementa-
tion studies should take heed of research on barriers
and facilitators and design effective care pathways.
In addition, the scope with respect to social deter-
minants of heart disease needs to be broadened as
well to include, for example, sex and gender, race/
ethnicity, financial resources, health literacy and the
environmental context ((rural vs. residential vs. inner
city) in terms of accessibility of care, driving distance,
level of air pollution, and heat exposure). In terms
of screening, large heterogeneity exists in which psy-
chosocial risk is screened for and which instruments
are used to screen. It is essential to reach consensus
about screening instruments. To date, no clinical
trial has tested the efficacy of the PEP module in CR,
one of the reasons being that its heterogeneity makes
comparison difficult, if not futile. There is evidence
though (reviewed above) for individual treatments
that may be extrapolated to the PEP/CR context. For
psychological treatment within the context of CR to
have more impact and a broader uptake, an adaptive
clinical trial that seeks to identify the most effective
and clearly defined intervention and tools among
a wide variety of possible strategies would be recom-
mended. In such a trial, treatment should be tailored
to the individual patient’s risk profile, and the out-
come assessment should predominantly be focused
on patient-reported outcomes. The current review
provides some recommendations for screening and
treatment (see Tab. 1, 2 and 3).

Despite the evidence and increased knowledge of
the relationships andmechanisms between psychoso-
cial risk factors and heart disease, the inclusion in in-

Improve acceptance and assimila�on of 
heart–mind connec�on in clinical prac�ce 
via interdisciplinary collabora�on

Make implementa�on of rou�ne 
psychosocial screening easier by 
harmonisa�on, following guideline 
recommenda�ons, and improving cardiology 
training

Dis�nguish the high risk group of cardiac
pa�ents with psychological risk factors 
provide treatment aiming at QoL

Fig. 2 Clinical practice recommendations

ternational guidelines, and despite thorough dissemi-
nation of this research in top-tier medical journals, the
science of heart-mind interaction has only limitedly
been assimilated in cardiac clinical practice. There
may be several reasons for this, an important one
pertaining to physician/cardiologist educational pro-
grammes, which are lacking multidisciplinary focus;
another pertaining to the fact that most practising
clinicians are trained and operate under models of
care that emphasise biomedical and physiological risk
factors. It will be easier to acknowledge the presence,
suffering, and impact of psychosocial risk factors in
your patients by routinely screening for those factors
(Fig. 2).

Conclusion

In conclusion, psychosocial risk factors have a large
clinical relevance for cardiological practice. Interna-
tional and national guidelines include psychological
risk factors and recommend assessing and treating
these factors. Nevertheless, implementation of guide-
line recommendations trails behind, high-quality
studies on the additional effectiveness of psychologi-
cal treatment in CR are lacking due to a lack of clarity
in treatment definition and delivery, and cardiologists
are still being trained under dualistic models of care,
lacking knowledge and insight on psychosocial risk.
We need improvements in all these aspects, to treat
the heart and the mind together, and to deliver true
patient-centred care.
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