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Background: Although it is well acknowledged that psychosocial risk factors (PSRF) such as low 
socio-economic status, stress, social isolation, negative emotions and negative personality pat-
terns may contribute to the development and adverse outcome of cardiovascular disease (CVD), 
screening for PSRF in CVD patients is usually limited to anxiety and depression, mainly for 
feasibility reasons. We therefore aimed to develop a user-friendly screening battery for routine 
assessment of PSRFs and to evaluate this instrument regarding feasibility of application, PSRF 
results and attendance of psychological counselling if recommended to cardiac rehabilitation 
(CR) patients.
Methods: This is a prospective single center cohort study including 609 consecutive CR 
patients. We first developed a screening instrument based on seven validated scales for the 
most relevant PSRFs with totally 90 questions presented in a uniform graphical design to facil-
itate completion called Psychocardiogram® (PCG) and applied the instrument in consecutive 
patients attending CR. Patients with positive screening results were invited to a psychological 
counseling session.
Results: Six hundred and nine consecutive patients, aged 34 to 86 years (mean 60.7 years), 
85% men, entering the CR program at the Bern University Hospital with ischemic heart failure 
(CHF), coronary artery disease (CAD) or peripheral artery disease, were included in this study. 
Eighty-three point three percent of the patients completed the PCG within 40 minutes. Vital 
exhaustion and Type-D personality were the most prevalent PSRFs (56.9% and 51.1%, respec-
tively), whereas low social support (14.4%) and elevated depressive symptoms (15.9%), were 
the least prevalent ones. After screening, 120 patients (52.86%) with at least one PSRF made 
use of psychological counseling.
Conclusions: We found the PCG to be a useful screening tool for PSRF in CR patients with the 
potential to get new insights into the prevalence of particular PSRF in specific populations and 
to better study their impact on occurrence and outcome of CVD.
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Introduction
Psychosocial Risk Factors (PSRFs) is a generally used term referring to both the presence of distress, and the 
absence of positive psychological resources. PSRFs affect the prognosis of ischemic heart disease (IHD) and 
significantly compromise patients’ health-related quality of life (HRQoL) [1–4]. Recent studies show that a 
range of PSRFs such as depression [5–7], anxiety [7, 8], vital exhaustion [9], anger and hostility [10], work 
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stress [11, 12], type-D personality [13], social isolation [14, 15], and low social-economic status increase 
the risk of recurrent cardiac events as well as cardiac and all-cause mortality in patients with IHD [16, 17]. 
Conversely, positive psychological resources, such as high social support, have been described as protective 
factors for IHD [18]. PSRFs exert their adverse influence on cardiac outcomes by promoting an unhealthy 
lifestyle and by reducing chances of successful cardiac risk factor modification [1, 19]. They also contribute 
to decreased adherence to medical treatment regimens and moderate the effects of cardiac rehabilitation 
[19, 20, 21]. In addition, a recent study found that loneliness is associated with the onset of CVD and CVD-
related hospital admissions. This association was determined to be independent from other risk factors, 
which could suggest that it influences CVD through its own pathways that involve the immune system, 
the sympathetic drive and the hypothalamic–pituitary–adrenal axis. More specifically, it is suggested that 
there is an autonomic co-activation, increased pro-inflammatory cytokines, high reactivity and increased 
diurnal output [13]. Type-D personality has been described as a causal factor for withdrawal from CR and 
for the onset of symptoms of anxiety and depression [22]. It is possible that inflammation may also be one 
mechanism linking Type-2 personality with CVD risk.

Based on these and other findings, the European guidelines on CVD prevention in clinical practice recom-
mend that PSRFs should be assessed and tailored clinical management should be considered in order to 
enhance HRQoL and IHD prognosis [23]. Assessment methods include clinical interviews, questionnaires 
and standardized structured interviews [24]. Guidelines released by European and American Cardiology 
Societies and Associations recommend the use of validated scales such as the Patient Health Questionnaire 
(PHQ), the Beck Depression Inventory (BDI), the Hospital Anxiety and Depression Scale (HADS) and the State-
Trait Anxiety Inventory (SSAI) to assess the presence of depression and anxiety; ENRIIHD Social Support 
Instrument (ESSI) to assess social support; the State-Trait Anger Scale (STAS) and the Cook & Medley Hostility 
Scale (Ho) to measure anger and hostility; the Type D Scale 14; and HeartQoL to assess quality of life [24]. 
Other types of recommended instruments are structured interviews, such as the WHO Composite Clinical 
International Diagnostic Interview (CIDI) for the diagnosis of depression and anxiety [25].

Comprehensive screening for PSRFs in CR is not routine yet and includes few PSRFs at best, such as depres-
sion, anxiety or HRQoL. Although tools to screen for PSRFs are widely used, they are usually applied by 
specialized mental health professionals and their use is not common among other healthcare professionals 
treating patients with IHD. Moreover, the scoring and interpretation of these scales could be complex and 
may require a significant amount of time and resources that professionals working in crowded healthcare 
settings cannot afford. An important drawback for clinical application is a wide variation in display and 
response format across the various PSRF questionnaires, making their use in daily routine unattractive, not 
to say cumbersome. Today, the main focus of screening for PSRF is on anxiety and depression [37]. There are 
many other well-known PSRF, but aspects of interactions between these PSRF and their importance for the 
CR short- and long-term success and for morbidity and mortality are less well known.

The aim of this study is to develop a new battery of scales for routine screening and to assess a wide range 
of PSRFs and resources in patients with IHD entering a rehabilitation program. Besides efficient screening, 
results should help to get new insights into the prevalence of particular PSRFs in specific populations and 
to better study their impact on occurrence and outcome of CVD.

Methods
Patient population
This is a prospective single-center cohort study including 609 consecutive patients during a period of two 
years. All patients participated in a 6- to 12-week outpatient CR program at the Bern University Hospital, 
Switzerland as part of the Swiss CARE Study [26, 27]. Before patients agreed to participate in the CR pro-
gram, they received written information about the possible scientific use of the routinely collected data by 
administrative staff. All patients who agreed to participate provided written informed consent to the study 
protocol that was approved by the local ethical committee. Patients were included in the study if they had 
an angiographically confirmed coronary 1-, 2-, or 3-vessel disease (minimal stenotic diameter of 50%) and if 
they had participated in the CR program for at least six weeks. All patients had stable IHD when entering CR. 
Demographic and medical data were obtained from hospital charts. Cardiologists performed physical exams 
before starting the program as well as at discharge of patients. These examinations included cycle ergom-
etry, weight measurement, blood pressure assessment, lipid determination and self-reported monitoring of 
smoking habits [28]. In addition, compliance with cardioprotective medications (antiplatelet, anticoagula-
tion, statins, beta-blockers, ACE-inhibitors and AT2 antagonists) was checked.
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Cardiac Rehabilitation Program
Patients participated in a standard CR program three times a week for 6 to 12 weeks [23]. The program 
included a 70-hour exercise training with a main focus on aerobic endurance training and relaxation ses-
sions (i.e. progressive muscle relaxation). Aerobic activities included calisthenics, strength training, water 
gymnastics, Nordic walking, hiking and cycling. Additionally, patients had 21 hours of group lectures, where 
they were educated about IHD-related issues. Addressed topics during these sessions were cardiovascular 
risk factors, management of anxiety and depression, healthy diet and cooking, and smoking cessation.

The ‘Psychocardiogram’
The aim of the study was to screen for a full spectrum of PSRFs. Thus, The Psychocardiogram® was developed 
(Inselspital-Stiftung. Bern; Marke Nr. 561190, August 31, 2016). It is a specific set of self-reporting question-
naires based on validated scales and intends to screen for clinically relevant levels of depressive symptoms 
(7-item depression subscale of the Hospital Anxiety and Depression Sale – HADS) [28]; clinically relevant lev-
els of anxiety symptoms (7-item anxiety subscale of the Hospital Anxiety and Depression Sale – HADS) [28]; 
anger/hostility (23-item cynicism subscale of the Minnesota Multiphasic Personality Inventory – MMPI2) [29]; 
type D personality (7-item negative affectivity subscale and 7-item social inhibition subscale – DS14) [30]; vital 
exhaustion (9-item Maastricht Vital Exhaustion Questionnaire) [31]; lack of social support (7-item ENRICHED 
Social Support Instrument – ESSI) [32]; and chronic work stress (6-item Effort subscale, 11-item reward sub-
scale and 6-item overcommitment subscale of the Effort-Reward Imbalance Scale – ERI) [33]. All these have 
been identified as the most relevant PSRFs for poor prognosis in patients with IHD and are potentially modifi-
able within the setting of CR [1, 34]. Further information on the particular instruments and their characteris-
tics are displayed in Table 1. All instruments are fully standardized, are available in different languages, have 
already been extensively used in cardiology settings, show good psychometric properties, provide reliable 
and valid information on the according PSRF and are easy to administer. The entire set consisted of 90 single 
questions and required approximately 40 minutes to being answered (estimate based on the time needed by 
those patients who decided to fill the PCG out on site in the CR program). In order to facilitate the use and 
completion of these numerous questions, the PCG was formatted in a uniform way by using the same letters 
and spaces in the questionnaire for all questions and answers. This allowed patients to rapidly move from one 
answer to the following question (see questionnaire and graphical output in supplemental material).

Screening Procedure
The screening process is shown in Figure 1. At the beginning of the CR program, all patients were routinely 
screened for PSRFs. At the time of the physical exam, each patient was given a specific set of questionnaires 
by the cardiologist and asked to fill them out onsite or if not feasible at home within the first week of the 

Table 1: Psychocardiogram (Set of questionnaires).

Risk factor Psychometric assessment Time to 
administer 

(min)

Clinical cut-off 
used

Cronbach-α

Depression Hospital Anxiety and Depression Scale (HADS); 
7 items (depression)

5 Sum score >10 .839

Anxiety Hospital Anxiety and Depression Scale (HADS); 
7 items (anxiety)

5 Sum score >10 .826

Anger/Hostiiity Minnesota Multiphasic Personality inventory 
(MMPI)-2; 23 items (cynicism subscaie)

5 Z-score > 1 SD .898

Type D Pattern DS 14; 14 items (7 items Negative Affectivity 
(NA); 7 items Social Inhibition (SI))

5 NA s 10 and 
SI > 10

.869 (NA), .880 
(SI)

Vital Exhaustion Maastricht Vital Exhaustion Questionnaire; 9 
items

5 Sum Score s 11 .836

Lack of Social 
Support

ENRICHED Social Support Instrument (ESSI); 
7 items

10 Sum Score < 18 .911

Chronic Work 
Stress

Effort-Reward Imbalance (ERI); 23 items (6 
items Effort (E); 11 items Reward (R); 6 items 
Overcommitment (OC))

5 E/R*0.545454 > 
1 Z-Score > 1 SD

.843 (E) .920 
(R) .827 (OC)
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CR program. Completed questionnaires were then collected by the patient’s physical therapist. Data entry 
was performed by a study nurse. A designated Excel based program allowed for efficient entry and process-
ing of all the relevant data, automatically computed scale values and z-scores and provided for each patient 
a graphical output displaying his or her individual PSRF profile, the Psychocardiogram® (see supplemen-
tal material). A psychologist/psychotherapist specialized in psychocardiology analyzed the results for each 
patient. If a patient met the criterion of at least one PSRF, based on a pre-specified cut-off score, he or she 
was invited by letter for a psychological consultation. The cardiologist informed the patient about the identi-
fied PSRF and its relevance for the prognosis of IHD, as well as for the patient’s quality of life. If indicated and 
patients agreed, this was followed by an in-depth assessment of psychological problems. Depending on the 
identified PSRF(s), as well as the result of the further diagnostic process, each patient was offered tailored 
psychological counseling, psychotherapy or psychopharmacological treatment.

Data Analysis
Data was analyzed using PASW 17.0 statistical software package (SPSS Inc., Chicago, IL). Descriptive analysis 
was performed on demographic data (age, gender), number of patients effectively screened for PSRFs, num-
ber of patients positively screened for PSRFs, number of patients with identified PSRFs by screening attend-
ing a psychological counseling. T- and Spearmen X2- tests were performed on continuous and categorical var-
iables respectively to assess demographic and psychosocial differences between patients who participated 
in at least a single psychological counseling session and those who did not. Cronbach’s Alpha was used to 
evaluate internal consistency of each of the PSRFs scales (Table 1). In addition, we evaluated whether the 
presence of PSRFs differed by gender and age.

Results
Patient characteristics
A total of 609 patients enrolled in the CR program at the Bern University Hospital between 2009 and 
2011, met the inclusion criteria for the study. The mean age of the patients was 60 years (ranging between 
34 and 86 years of age) and 517 (84.9%) of them were men. Of all the patients attending CR, 72 (12%) 
had a baseline diagnosis of ischemic heart failure; 505 (82.7%) had CAD (63% of them with a prior acute 
coronary event); and 32 (5.3%) patients presented a combination of CAD with significant peripheral arte-
rial disease. There were no significant differences in the number of affected vessels among these patient 
groups. Table 2 gives an overview of the patients’ demographic and clinical characteristics at the begin-
ning of the CR program.

Screening process
A schematic overview of the patient flow within the screening process is given in Figure 2. The screening 
instruments could be handed out to the majority of the patients (n = 569, 93.4%). Forty patients (6.6%) 
did not receive the questionnaires (due to refusal: n = 9, 22.5%; due to linguistic reasons: n = 25, 62.5%; 
and other not reported reasons: n = 6, 15%). Of those 569 patients, who received the questionnaires, 474 
(83.3%) completed and returned them.

Psychosocial risk factors
Depression, anxiety and Type-D personality scales had the highest completion rates (n = 461 [97.2%] for 
depression and anxiety and n = 458 [96.6%] for type-D personality). ERI had the lowest completion rate 
(n = 197, 41.5%). Vital exhaustion and type-D personality were the most prevalent PSRFs among patients 
that returned the questionnaire (25.1% and 24.3%, respectively), whereas low social support (6.5%), 

Figure 1: Screening procedure.
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 elevated symptoms of depression (7.6%) were the least prevalent ones. Regarding overcommitment, 8.9% of 
the patients scored high, 11.6% had elevated symptoms of anxiety, 10.5% had increased hostility, and 5.3% 
reported low ERI. Only 107 patients completed the ERI scale because they were no longer employed and, 
therefore, had a very low prevalence in the group (Figure 3). Overall, 227 patients had one or more elevated 
PSRF score: whereas 39% presented with one PSRF, 27.3% had two, 16.7% three, 10.1% four, 5.3% five, 0.9% 
six risk factors and one patient (0.4%) had 7 risk factors. 227 patients (47.9%) screened positively for at least 
one PSRF and, therefore were invited for a psychological counseling.

Table 2: Demographic and clinical characteristics of patients included in the study (n = 609).

Variable Patients (%)

Age* (years) 60.7 ± 10.9

Male gender, 84.9

Main diagnosis,

Heart failure 12

Coronary artery disease (CAD) 82.7

CAD and peripheral artery disease (PAD) 5.3

CR program,

CHF 11.9

DiaFit 2.4

Women 1.5

PAD 5.2

Seniors 13.1

Standard 65.9

Affected vessels,

No affected vessels 2

One-vessel disease 34.8

Two-vessel disease 23.1

Three-vessel disease 33.1

N/A 7

Figure 2: Screening process.
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Psychological counselling attendance
After the initial screening, 120 patients (52.86%) made use of the psychological counseling. Table 3 shows 
the characteristics of patients stratified by their participation in psychological counseling with regard to 
identified PSRFs. All patients with an elevated score on the Psychocardiogram discussed their profile with 
the cardiologist. However, attendance to a counselling session was voluntary and almost half of the patients 
refused it. Reluctance to attend counselling was not further assessed, but regression analysis showed an 

Table 3: Sample characteristics of patients stratified by their participation in a psychological counseling 
with regard to identified psychosocial risk factors.

Variable Following invitation discussion 
of the PCG-Profile

P Value*

Yes (n = 120) No (n = 107)

Age, M ± SD, y 59.4 ± 10.1 60.3 ± 11.3 .569

Male gender, % 78.3 88.8 .035

Affected vessels, % .076

One-vessel disease 35.3 40.2

Two-vessel disease 28.4 15.5

Three-vessel disease 36.2 44.3

LVEF < 40%, % 20.8 16.8 .441

Acute coronary syndrome, % 63.3 62.3 .868

Depression score, M ± SD 6.2 ± 3.6 7.0 ± 4.3 .155

Anxiety score, M ± SD 7.6 ± 3.9 7.7 ± 4.0 .777

Vital exhaustion score, M ± SD 10.7 ± 4.8 10.2 ± 5.3 .504

Social support score, M ± SD 26.7 ± 6.8 26.2 ± 7.1 .582

Effort-reward-imbalance score, M ± SD 0.7 ± 0.3 0.9 ± 0.3 .053

Overcommitment score, M ± SD 15.4 ± 4.1 15.2 ± 4.5 .826

Hostility score, M ± SD 10.1 ± 6.4 12.0 ± 6.2 .028

Type D personality, % 50.0 52.4 .722

M: Mean.
SD: Standard Deviation * P < 0.005.

Figure 3: Percentage of patients with elevated scores per scale (n = 474).
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association between being male, having higher hostility and effort-reward imbalance and not wanting to 
attend counselling.

Discussion
We found the PCG to be a useful screening tool for PSRF in CR patients which allows new insights into the 
prevalence of particular PSRF in cardiac rehabilitation patients.

Targeting patients enrolled in a CR program over the course of two years provided us with a large sample of 
patients, spanning a wide age range between 34 and 86, with differing cumulative psychosocial  experiences 
across a life span, assuming there was considerable heterogeneity regarding their psychosocial profile. The 
vast majority of the patients could be reached with the PCG, since the response rate of completed question-
naires was well over 80%. The use of the Psychocardiogram® among this cohort proves that it is possible 
to assess a wide range of PSRFs and positive resources in a relative short time (40 minutes on average). This 
shows that combining a set of established and widely available questionnaires in a well-structured and easy 
to depict graphical design, could be a valuable strategy to assess PSRFs and may also facilitate the develop-
ment of individually tailored interventions.

In our study, vital exhaustion and type-D personality were the most prevalent PSRFs. Vital exhaustion 
(25.1%) and type-D personality (24.3%) were observed in about a quarter of all patients in our group. 
The lowest prevalence was found for low social support (6.5%) and elevated depressive symptoms (7.6%). 
Interestingly, depression has been one of the most studied PSRFs of cardiovascular disease and its role in 
the onset and prognosis of coronary heart disease is well established [6]. This finding could be explained by 
the relatively low prevalence of depression in the Swiss population, which is approximately 9% in persons 
aged 15 and older [35]. According to a recent systematic review and meta-analysis, vital exhaustion is associ-
ated with increased risk of fatal and non-fatal CAD and recurrent CAD events [9]. Some authors argue that 
somatic symptoms such as fatigue, anhedonia and irritability are found in persons with both vital exhaus-
tion and depression and, therefore, psychometric scales might be overlapping [36]; although vital exhaus-
tion is considered an independent factor for the onset of CAD. Meta-analysis may have explained the role of 
depression on the prediction of CHD on healthy populations, but the relationship between vital exhaustion 
and depression is yet to be ascertained. On the other hand, patients with type-D personality are more likely 
to develop depression after an acute coronary event due to their lack of planning and coping strategies [38].

Of patients approached with at least one PSRF, about half agreed on attending a session of psychologi-
cal counselling. Further analysis showed that men and patients with increased hostility were less likely to 
attend psychological counselling. We did not explore personal reasons for the decision to decline the offer 
of psychological counselling in order to respect patients’ privacy.

Although there is no consensus on the tools that should be used to assess PSRFs among patients with 
CAD, there is considerable evidence for such a screening to be useful for patient care [34]. Other authors 
have also suggested the application of the Patient Health Questionnaire 9 (PHQ-9) and the General Anxiety 
Disorder scale 7 (GAD-7) for the evaluation of clinically relevant symptom levels of depression and anxiety 
respectively, instead of the HADS used in our study [1]. Further studies comparing the application of differ-
ent scales in the context of cardiovascular disease and CR programs in particular are needed [39]. According 
to the 2016 European guidelines on cardiovascular disease prevention in clinical practice, besides the PSRF 
screened for in our study, it is also recommended to evaluate symptoms of post-traumatic stress disorder and 
other PSRFs that could interfere with treatment or the prognosis of the CAD [23].

Studies have been performed to assess the suitability of various screening questionnaires for depression 
in different populations. It could be argued that a reason for the low prevalence of depression found in our 
sample is attributed to the fact that HADS reflects the presence of general psychological distress rather than 
specific depressive symptoms [40], so the ability to detect a major depressive disorder depends on the sever-
ity of the symptoms. Sensitivity and specificity of HADS and BDI are similar, but the evidence has shown 
some variance across populations. In a study conducted by Strike et al. [41], the sensitivity of the HADS in 
patients one month after a myocardial infarction was 90%, while the sensitivity of BDI was 81.8%. However, 
Bunevicius et al. [42], found a sensitivity of 82% for HADS and 89% for BDI in patients with coronary artery 
disease undergoing cardiac rehabilitation. The European guidelines do not specify a tool for screening, but 
the first choice of the American Heart Association is the PHQ-9 and recommend BDI and HADS as adjunctive 
tools for screening [43]. In our study, HADS was the chosen tool for screening due to its ability to detect both 
anxiety and depressive symptoms at the same time and because it is shorter than the BDI.

Diagnosis of a psychiatric disorder can only be made by the means of a structured interview, which should 
be applied by a mental health professional or a trained person. However, not all cardiac rehabilitation 
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settings have an interdisciplinary group that includes a mental health specialist. A recent survey about 
cardiac rehabilitation availability and delivery in Europe revealed large differences between regions and also 
compared with other high-income countries [46]. It is estimated that over 35% of the population in the 
United States live in an area with a shortage of mental health professional and, therefore, building a closer 
relationship between mental health providers and cardiologists is encouraged. Another advantage of the 
engagement of cardiologists in mental health is that it may help reduce stigma and improve the quality of 
life of the patients [43]. The use of electronic self-reported questionnaires can make screening for psychoso-
cial risk factors easier and less time-consuming for all members of the cardiac rehabilitation team. Screening 
tools such as the Psychocardiogram have the potential to enable a fast and complete screening as opposed 
to the two-step approach [24].

Some studies have shown that depressive symptom severity can be reduced in patients undergoing CR 
[44]. Positive outcomes can also be achieved in terms of other PSRFs, including anxiety and anger [45]. 
However, the advantages of screening for PSRFs in CR are not restricted to the diagnosis of mental disorders 
and the facilitation of access to counselling and therapy. Screening can also be useful to optimize work pro-
cesses in rehabilitation, to formulate patient-oriented goals, to measure therapy outcomes and to further 
investigate the relationship between CAD and PSRFs. Although there are some PSRFs that are more dif-
ficult to change if at all, including social isolation or some personality traits like hostility, screening results 
can guide health professionals at the CR setting in how to address these patients. Moreover, CR programs 
throughout the world are carried out differently; and involve diverse teams, in which psychologists or other 
mental health professionals are not always available. For instance, in Northern Europe, only 45.6% of the CR 
programs count with a psychologist as a team member [46].

Economic pressure on CR settings increases, as does the need of covering unmet goals in terms of access. 
It is estimated that CR demand will continue to increase due to demographic trends. CR programs are espe-
cially lacking in low- and middle-income countries, where the possibility of having large interdisciplinary 
CR groups are limited [47]. Even among member countries of the European Society of Cardiology there 
are significant differences in the duration of CR programs, team structures and formats. Therefore, includ-
ing routine assessment strategies to screen for PSRFs that need to be performed by psychologists or psy-
chiatrists could only be challenging for making efficient use of time, human and economic resources [48]. 
Another screening method is the so called two-step approach, which has been first proposed by Albus et 
al. [25], and which has been applied in the THORESCI study [49]. However, compared to our approach, this 
method seems time consuming and demands higher budgets. In contrast, many programs only use HADS 
and QoL questionnaires to assess depression, anxiety and quality of life to save time and resources. This 
approach, however, does not take into account the complexity of the PSRF profile and its effects in specific 
patients. Our results and the relative high rate of patients attending psychological counselling showed that 
our screening was efficient for the purpose of identifying potential PSRFs, although not able to diagnose 
psychiatric or psychological disorders. The question remains, whether having a structured interview would 
actually increase the turnout to psychological counselling. Similarly, it would also be interesting to see if 
categorizing patients by psychological profiles, as proposed by van Montfort and colleagues [49], would 
enhance treatment in the CR setting.

There may be benefits of psychosocial interventions in cardiac rehabilitation programs not only in regard 
to an improvement of the emotional status of the patients but also in the multidisciplinary team itself. 
Although we did not systematically evaluate this aspect, we have observed a much greater awareness and an 
increasing interest in psychosocial risk factors and their impact on patients’ involvement and participation 
by all team members.

Despite the evidence supporting the importance of screening for PSRFs, not many studies have reported 
their results with such a comprehensive set of scales in a large number of patients in a clinical setting, which 
is a strength of our study. Nevertheless, there is no consensus on the psychological interventions that will 
improve cardiac outcomes most effectively in patients undergoing CR [50]. Therefore, the prognostic conse-
quences of screening for PSRFs need further investigation.

The main limitation of our study is that all scales have been independently validated in previous studies, 
but the battery as a whole has not be validated in any cardiac population. In addition, the study was con-
ducted in one cardiac rehabilitation setting only. Therefore, results of this study are not comparable to other 
populations. Despite the high Cronbach’s Alpha scores of each scale, internal validity of the whole question-
naire still needs to be assessed. Consequently, the external validity of the questionnaire should be proven by 
its implementation in patients with other types of cardiovascular disease or other chronic diseases such as 
cancer or rheumatic disorders. The fact that not all patients filled all questionnaires might raise questions 
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on the construct validity of the whole questionnaire. Qualitative assessment of the implementation of the 
PCG in CR could help to understand acceptability among staff and patients.

Conclusions
The PCG turned out to be a useful screening tool for PSRF in CR patients with the potential to get new 
insights into the prevalence of particular PSRF beyond anxiety and depression in specific populations and to 
better study their impact on occurrence and outcome of CVD. The PCG can be applied with minimal CR staff 
resources, has a high return rate and allows targeted recommendations for further professional evaluation. 
Although screening for PSRF can be easy and convenient by using the PCG, type and value of therapeutic 
interventions as well as their impact on prognosis has to be further evaluated.
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