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ABSTRACT 

Background: Cardiovascular disease (CVD) is associated with several risk and protective factors, 

including psychological variables, such as anxiety and depressive symptoms, stress and coping 

strategies. These factors may be either a cause or a consequence of CVD and are thought to 

influence the cardiac rehabilitation (CR) process after acute cardiac event, a multifaceted 

intervention that is crucial for reducing rehospitalisation and mortality. The main aim of this study 

was to correlate such psychological components with cardiac outcomes in a sample of 315 CVD 

referred to an in-hospital CR program.  

Methods: Participants completed self-report questionnaires on perceived stress, anxiety and 

depressive symptoms, and coping styles.  

Results: Females (36.51%) reported higher levels of depressive symptoms and turning to religion 

as a coping strategy compared to male. Perceived stress did not differ between male and female, but 

it was found to be significantly higher in heart failure patients, regardless of gender. Functional 

outcomes after a CR program were not predicted by any psychological variable, whereas clinical 

outcomes were predicted by depressive symptoms and coping strategies (social support and positive 

attitude). Finally, perceived health status was predicted by anxiety, depressive symptoms and 

avoidance.  

Conclusions: These findings confirm the importance of conducting psychological screening in 

patients with CVD, as recommended by international guidelines, and highlight the need to provide 

them with adequate psychological support to reduce the adverse consequences of cardiac disease, 

and to promote protective attitudes and behaviours through tailored psychological interventions to 

improve outcomes after a CR program.   
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1. Introduction  

Cardiovascular disease (CVD) is often associated with various mental disturbances, affecting 

approximately 40% of patients [1]. In particular, stress, depression, anxiety, and personality 

disorders represent possible independent risk factors for the development of CVD [2,3] and may 

reduce life expectancy in CVD patients [2,4] due to physiological and behavioural mechanisms that 

may worsen prognosis and increase the incidence of morbidity and mortality [1,5]. Conversely, the 

presence of CVD can heighten the risk of developing mental disorders, including anxiety and 

depression, due to the stress and life changes associated with managing a chronic illness [6]. 

Few studies have also suggested a link between negative (i.e. depression, anxiety and stress) and 

positive (i.e. coping style) psychological variables and cardiac rehabilitation (CR), a 

comprehensive, post-acute, multifaceted intervention that is effective in reducing re-hospitalisations 

and incidence of acute coronary syndromes and mortality [7–9], as well as for improving the 

patients’ perceived health status and their exercise capability after an acute cardiac event [10]. 

Patients with severe anxious and depressive symptoms, and inadequate stress management 

strategies, seem to be less adherent to CR than those with milder symptoms [11]. In a study by 

Glazer and coll., the presence of depressive symptoms, but not their severity, was predictive of 

changes in aerobic capacity after CR [12]. Conversely, positive psychological factors protect 

individuals from the onset of CVD and improve   prognosis by positively influencing 

cardiovascular health through healthier physiological functioning and promoting healthy behaviours 

[13]. Few studies have investigated their role in rehabilitation settings, showing, for example, that 

an effective coping style appears to be associated with faster and more efficient rehabilitation 

pathways compared to dysfunctional mental processes, such as denial and avoidance, which 

increase the risk of adverse somatic events[14,15]. 

With the present study, we aimed to deepen the knowledge about the link between psychological 

factors and outcomes after CR especially focusing on positive factors. To do so, we conducted a 
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screening of anxious, depressive, stress symptoms, and coping strategies, in a sample of patients 

admitted for an in-hospital CR to correlate these variables with rehabilitation outcomes. We also 

investigated the potential psychological predictors of the most common outcome measures. Finally, 

we analysed the degree of acceptance of an online psychological screening procedure, in order to 

test its feasibility in future studies and in everyday clinical practice.  

 

2. Methods 

2.1 Participants 

All patients consecutively admitted to the CR Unit of the IRCCS ICS Maugeri of Milan (Italy), 

aged ≥18 years and able to complete the questionnaires independently, were assessed for eligibility. 

All patients were referred after an acute event, either congestive heart failure (HF), acute coronary 

syndrome, or coronary and/or valve surgery. Exclusion criteria were: no understanding of the Italian 

language; severe visual-perceptual deficits; cognitive deterioration preventing self-administration of 

the questionnaires; refusal to participate in the study. 

Eligible patients were informed about the scope of the study and asked to sign the informed 

consent. 

 

2.2 Procedure  

Within the first two days of admission to the CR Unit, all patients included in the study underwent a 

self-administered psychological screening to assess the presence of anxiety, depressive and stress 

symptoms, and coping strategies.  

Patients could choose to complete the assessment online by scanning a QR code using their own 

personal device (smartphone or tablet), or to use the traditional paper-and-pencil method. For the 

online version, data were collected using the REDCap (Research Electronic Data Capture) platform 

[16]. 
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Patients’ clinical [i.e., diagnosis, cardiac frequency, peripheral oxygen saturation (SaO2), blood 

pressure], and functional data (daily living autonomy and physical performance), and their 

perceived health status, previously collected by nurses and physiotherapists, were extrapolated from 

the hospital computerized medical records. The diagnoses were classified according to the 

International Statistical Classification of Diseases (ICD) and grouped into Diagnosis Related 

Groups (DRGs) as follows: DRG_127, which includes HF; DRG-144, which includes post cardiac 

surgery and post without complicated conditions; DRG-145, which includes post cardiac surgery 

and post with complicated conditions (e.g. arrhythmic events, infectious events, surgical wound 

complications). DRGs are an internationally used coding system based on principal diagnosis, 

secondary diagnoses, procedures and other factors (e.g. age and presence of complications) defined 

during the hospitalisation process.  The study was approved by the Institutional Review Board and 

Central Ethics Committee of the ICS Maugeri SpA SB (approval number: CEC N. 2695).   

In accordance with the European guidelines concerning CR [17], the rehabilitative pathway 

comprises the following elements: clinical assessment and titration of optimal medical care, 

physical activity assessment and exercise training (i.e. cycle ergometer/treadmill, arm ergometer, 

respiratory and strength exercises if indicated), individual and/or group educational interventions 

about the disease and the related risk factors, psychological counselling if recommended, and 

metabolic assessment with personalised diet if indicated. The exercise training was typically 

conducted twice a day for a total duration of one hour per day. Additionally, patients participated in 

group sessions dedicated to breathing exercises, aiming to enhance their respiratory function. 

The entire rehabilitative pathway was personalised according to the individual patient 

characteristics.  

2.3 Materials 

All participants were asked to complete a preliminary questionnaire about sociodemographic 

variables, smoking habit and psychiatric comorbidities at anamnesis. The psychological screening 

included the following validated questionnaires:  
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- Generalised Anxiety Disorder-7 (GAD-7) that measures the severity of anxiety symptoms 

over the past two weeks. It consists of 7 items on a 4-point Likert scale corresponding to the 

severity of symptoms. Scores range from 0 to 21.  Scores of 5, 10 and 15 are cut-offs for 

mild, moderate and severe anxiety respectively [18].  

- Patient Health Questionnaire-9 (PHQ-9) to assess the presence of depressive symptoms.  

Consisting of 9 items with a total score ranging from 0 to 27, it can be divided into clinical 

ranges of variability according to a continuum of symptom severity, with scores of 5, 10, 14 

and 19 representing cut-offs for subthreshold, mild major, moderate major and severe major 

depression [19].  

- Perceived Stress Scale (PSS-10) that measures perceived stress. It is a 10-item questionnaire 

rated on a 5-point Likert scale. The total score ranges from 0 to 40 and can be categorised 

into 3 levels: low perceived stress (0-13), moderate perceived stress (14-26) and high 

perceived stress (27-40) [20]. 

- COPE-New Italian Version (COPE-NVI-25) that measures coping styles. It consists of 25 

items that assess how often the individual uses a coping style. The item scores range from 1 

to 6. This instrument allows the assessment of 5 independent dimensions: social support, 

avoidance strategies, positive attitude, problem solving and recourse to religion [21]. 

 

Functional variables and perceived health status were routinely collected by the nurses and 

physiotherapists upon admission and discharge. They included: 

- Barthel Index (BI) to assess patients' functional status and ability to perform activities of 

daily living (ADLs). It is a 10-item scale that assesses the following abilities: feeding, 

bathing, grooming, dressing, bowel and bladder, toileting, transferring, mobility and stair 

climbing. The total score ranges from 0 (total dependence) to 100 (total independence) [22]. 

- Braden Scale to measure risk factors for higher intensity and duration of pressure or lower 

tissue tolerance to pressure. It is composed of 6 subscales including; sensory perception, 
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wetness, activity, mobility, friction and shear. Each item is accompanied by a descriptor and 

a score between 1 and 4. The lower the score, the greater the risk [23]. 

- Morse Fall Scale (MFS) to assess the patient's risk of falling. The scale examines the 

patient's history of falls, medical history, use of walking aids, use of intravenous fluids, gait 

pattern and cognitive status. Scores range from 0 to 125, with higher scores indicating a 

higher risk of falling. Scores can be categorised into 3 levels: low fall risk (0-24), moderate 

fall risk (25-44) and high fall risk (≥45) [24]. 

- Short Physical Performance Battery (SPPB) to examine the relationship between physical 

performance and self-reported disability. The SPPB assesses functional capacity of the 

lower limbs and consists of three different tests (balance, walking and chair stand) with 

subscores ranging from 0 to 4. The total score ranges from 0 (worst performance) to 12 (best 

performance) [25]. 

- 6-minute walk test (6MWT), a standardized test to measure functional exercise capacity in 

people with HF, stable coronary syndrome. In this test, the patient is asked to walk as fast as 

possible for 6 minutes, consistent with their clinical condition. The score is derived from the 

number of metres walked [26].  

- EQ-VAS is a generic quality of life tool consisting of a visual analogue scale (VAS) ranging 

from 0 (worst imaginable health) to 100 (best imaginable health) [27]. 

 

2.4 Statistical analysis 

The Shapiro-Wilk statistic was used to test the normality of the distribution of all continuous 

variables examined. Several variables violated the normality assumption; therefore, descriptive 

statistics were reported as mean ± standard deviation (SD), but hypothesis testing was based on 

nonparametric statistics. Between-group comparisons were made using the Mann-Whitney U test. 

The association between pairs of variables was assessed using the Spearman correlation coefficient. 
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Descriptive statistics for categorical variables were reported as N (percentage frequency), and 

between-group comparisons were performed using the chi-squared test or the Fisher exact test, as 

appropriate. 

For each outcome measure considered (BI, Braden, MFS, SPPB, 6MWT, and EQ-VAS), the change 

from admission to discharge was calculated by subtracting the value at admission from the value at 

the end of rehabilitation. Multiple linear regression with stepwise model selection was used to 

determine the independent predictors of these changes. The criterion for adding or removing terms 

was the change in the value of the Bayesian information criterion. The significance level for 

entering the model was 0.15 and the significance level for remaining in the model was 0.05. 

For each delta in the outcome measures, we considered as candidate predictors their values at 

admission, Diagnosis Related Groups (DRG), age, sex, education, heart rate, PHQ9, GAD7, PSS-

10, and COPE-NVI-25. Multicollinearity was assessed by calculating the variance inflation factor 

(VIF).  

All statistical tests were two-tailed and statistical significance was set at p < 0.05. All analyses were 

performed with the SAS/STAT statistical software. 

 

3. Results 

A total of 315 participants were enrolled in the present study. All of them, were referred to the CR 

program according to the European guide lines [17], after having been affected by one of the 

following acute events: 19.36% with HF, 70.47% after cardiac surgery, 3.18% after myocardial 

infarction, 6.03% with pulmonary arterial hypertension and the remaining 0.96% with other CVD. 

Patients were clustered in three groups: HF (DRG-127) (19.36%), CVD with CC (DRG-145) 

(21.27%) or without CC (DRG-144) (58.41%). Given the diagnostic heterogeneity between DRGs, 

comparative analyses were performed within each DRG based on diagnoses. These analyses 

showed no statistically significant differences between diagnosis-related groups for the considered 

measures, indicating that the DRGs could be considered homogeneous for the purpose of this study. 
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Two hundred participants were male (63.5%), 190 were married (60.3%), 176 were retired (55.9%) 

and 97 were employed (30.8%). One hundred and forty-two patients reported being current (10.5%) 

or former (34.6%) smokers. In the psychological screening, 144 patients (45.7%) presented anxiety 

symptoms and 78 (24.8%) had depressive symptoms.  

Compared to males, the female sample reported more psychiatric diseases at anamnesis (6.2% vs 

3.1%, p=0.017) and a higher use of antidepressants (18.3% vs 10%, p=0.055). Table 1 shows data 

on psychological, functional and health perception variables for the whole sample and for men and 

women separately. 

HF patients reported higher perceived stress (15.7±7.0 vs 12.9±6.9, p=0.028) and lower perceived 

health status (14.0±16.7 vs 24.9±15.5, p=0.009) than CVD patients without CC. Regarding coping 

style, CVD patients without CC reported more positive attitude (21.3±7.1 vs 18.2±8.1, p=0.015) 

and problem solving (26.0±8.6 vs 22.5±9.8, p=0.010) compared to those with CC.  

 

 

 

 

 

 

 

 

 

 

 

Table 1. Baseline characteristics of the patient sample and comparison by sex 

 Total sample Male sample Female sample  
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n=315 n=200 n=115 

Variables Mean±SD  Mean±SD Mean±SD p-value 

     

Age, years 66.2±13.1 65.1±12.5 68.3±13.8 0.022 

BMI, # 25.5±4.6 26.0±4.3 24.5±5.0 0.003 

Heart rate, bpm 77.2±13.8 75.9±13.7 79.3±13.9 0.039 

SaO2, % 95.8±2.8 96.2±2.0 95.1±3.7 0.050 

Systolic Blood Pressure, mmHg 116.5±16.0 116.1±15.7 117.3±16.5 0.66 

Diastolic Blood Pressure, mmHg 69.8±9.3 70.3±9.3 68.9±9.3 0.38 

Psychological variables     

GAD7 5.2±4.5 4.9±4.5 5.6±4.6 0.10 

PHQ-9 6.5±4.9 6.1±4.9 7.3±4.8 0.016 

PSS 13.5±7.0 13.0±6.8 14.4±7.4 0.11 

COPE-NVI-25     

Social support 17.0±7.2 16.7±6.8 17.4±7.9 0.24 

Avoidance strategies 10.6±5.3 10.9±5.0 10.0±5.6 0.15 

Positive attitude 24.8±8.8 24.7±8.6 25.0±9.2 0.57 

Problem solving 20.4±7.4 20.6±7.3 20.0±7.7 0.50 

Turning to religion  12.1±7.8 10.8±7.5 14.4±7.9 0.00014 

Functional variables and QoL 

Barthel Index 84.5±18.5 85.8±18.6 82.2±18.4 0.019 
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Braden Scale 20.1±2.1 20.2±2.2 20.0±2.1 0.21 

MSF 23.0±17.2 22.2±17.3 24.2±17.0 0.23 

SPPB 6.3±4.2 6.9±4.1 5.1±4.1 0.00028 

6MWT 379.5±90.8 389.3±73.5 347.3±129.5 0.33 

EQ VAS 57.6±14.5 59.2±14.9 54.6±13.5 0.09 

Abbreviations: BMI, Body Mass Index; bpm, beats per minute; SaO2, peripheral oxygen saturation; GAD7, 

Generalized Anxiety Disorder; PHQ9, Patient Health Questionnaire – 9; PSS-10, Perceived Stress Scale; COPE-NVI-

25, COPE-New Italian Version; MFS, Morse Fall Scale; SPPB, Short Physical Performance Battery; 6MWT, 6 Minutes 

Walking Test; EQ VAS, EuroQol Visual Analogue Scale. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 shows comparisons of psychological, functional and perceived health status variables by 

DRG.   

 

Table 2. Comparison of psychological, clinical and perceived health status variables by DRG. 
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  HF  CVD with CC  CVD without CC  

Variables Mean±SD Mean±SD Mean±SD p-value 

GAD7 5.8±4.8  5.0±4.5  5.0±4.5  0.41 

PHQ-9 7.5±5.4  7.0±5.6  6.0±4.4   0.08 

PSS 15.7±7.0°  13.1±7.4  12.9±6.9  0.028  

COPE-NVI-25     

Social support 16.2±6.8  15.6±7.4  17.7±7.3  0.08  

Avoidance strategies  11.7±5.8  9.5±4.9  10.6±5.2  0.070  

Positive attitude  19.9±7.2 18.2±8.1^   21.3±7.1  0.015  

Problem solving  23.5±8.0  22.5±9.8 ^ 26.0±8.6  0.010  

Turning to religion  10.9±7.8  11.0±7.1  12.9±8.1  0.10  

∆ Barthel Index 6.21±13.08  7.74±13.45  8.15±10.71  0.55  

∆ Braden Scale 0.73±1.93  1.12±1.66  1.04±1.41  0.33  

∆ MSF -3.98±10.45  -5.31±14.58 -3.66±10.40 0.61  

∆ SPPB 1.73±2.61  2.75±4.19  2.79±3.14  0.13  

∆ 6MWT 89.3±87.8  43.7±79.5  115.2±72.9  0.07  

∆ EQ VAS 14.0±16.7° 22.0±13.2 24.9±15.5 0.009  

Note: ° significant differences between HF and CVD without CC; ^ significant differences between cardiovascular 

diseases with CC and CVD without CC.  

Abbreviations: DRG, Diagnosis Related Group; BMI, Body Mass Index; SpO2, peripheral oxygen saturation; GAD7, 

Generalized Anxiety Disorder; PHQ9, Patient Health Questionnaire – 9; PSS-10, Perceived Stress Scale; COPE-NVI-

25, COPE-New Italian Version; MFS, Morse Fall Scale; SPPB, Short Physical Performance Battery; 6MWT, 6 Minutes 

Walking Test; EQ VAS, EuroQol Visual Analogue Scale. 

 

 

Figure 1 shows the correlations between the psychological variables assessed at admission and the 

Δs of the clinical, functional and perceived health status variables (calculated by subtracting the 

value of the variable at admission from the value obtained at the end of the rehabilitation) of the 



Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof

clinical, functional and HRQoL variables. The only significant correlations were between problem 

solving and positive attitude coping style and the Barthel Index (r=-0.12, p<0.05 for both 

correlations), and between perceived stress and the SPPB (r=0.12, p<0.05).  

 

Figure 1. Correlations between psychological variables and Δ of rehabilitation outcomes   

 

Note: p, *<0.05; **<0.01; ***<0.001. The variables marked with white dots are those that assess psychological aspects, 

while those marked with black dots are Δs of rehabilitative outcomes. The solid lines indicate positive correlations, 

while the dashed lines indicate negative correlations.  

Abbreviations: GAD7, Generalized Anxiety Disorder; PHQ9, Patient Health Questionnaire – 9; PSS-10, Perceived 

Stress Scale; COPE-NVI-25, COPE-New Italian Version; MFS, Morse Fall Scale; SPPB, Short Physical Performance 

Battery; 6MWT, 6 Minutes Walking Test; EQ VAS, EuroQol Visual Analogue Scale. 

 

Table 3 shows the stepwise regression analysis models identifying predictors of the Δ of the 

outcome variables. In all the stepwise regression analysis models, the value of the dependent 

predictor at admission is included as an independent predictor. 
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Table 3. Stepwise regression models  

Variables β  tstat  p  

∆ BI Predictors        

Admission BI -0.39  -13.68  <0.0001  

Social support     -0.18  -2.39  0.017  

∆ Braden Predictors        

Admission Braden  -0.56  -17.16  <0.0001  

Age   -0.013  -2.50  0.013  

PHQ9   -0.033  -2.46  0.015  

∆ MFS Predictors        

Admission MFS  -0.44  -13.86  <0.0001  

Age   0.09  2.52  0.012  

PHQ9   0.24  2.38  0.018  

Positive Attitude  0.16  2.87  0.004  

∆ SPPB Predictors        

Admission SPPB  -0.41  -9.14  <0.0001  

Cardiac Frequency   0.035  2.69      0.008  

∆ 6MWT Predictors        

Admission 6MWT  -0.33  -3.21  0.002  

Age   -2.29  -3.27  0.002  

∆ EQ VAS Predictors        

Admission EQ VAS  -0.75  -10.40  <0.0001  

 CVD without CC  8.45  3.04  0.003  

PHQ9  -1.58  -4.30  <0.0001  

GAD7  1.14  3.36  0.001  

Avoidance strategies  -0.44  -2.29   0.024 

Note: BI: model adjusted R2=0.414 (F-statistic: 98.2, p <0.0001); Braden: model adjusted R2= 0.519 (F-statistic: 101, p 

<0.0001); MSF: model adjusted R2= 0.441 (F-statistic: 54.1, p <0.0001); SPPB: model adjusted R2= 0.259 (F-statistic: 
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43.6, p <0.0001); 6MWT: model adjusted R2= 0.227 (F-statistic: 43.6, p=0.0004); EQ VAS model adjusted R2= 0.521 

(F-statistic: 23.1, p <0.0001). 

Abbreviations:   GAD7, Generalized Anxiety Disorder; PHQ9, Patient Health Questionnaire – 9; PSS-10, Perceived 

Stress Scale; COPE-NVI-25, COPE-New Italian Version; MFS, Morse Fall Scale; SPPB, Short Physical Performance 

Battery; 6MWT, 6 Minutes Walking Test; EQ VAS, EuroQol Visual Analogue Scale. 

 

Finally, regarding the level of acceptance of the online data collection procedure, only 56 patients 

chose to complete the questionnaires on their own device. These patients were found to be younger 

(57.59±15.32 vs 68.28±11.60, p<.001), more positive (27.09±5.92 vs 24.32±9.27, p=.006) and more 

problem-solving (22.73±5.01 vs 19.91±7.75, p=.001) than those who preferred the paper-based 

method. 

 

4. Discussion 

The aim of this observational study was to correlate protective and negative psychological factors 

(i.e. coping strategies, anxiety, depressive and stress) with rehabilitation outcomes, in a cohort of 

cardiovascular inpatients. In addition, the potential predictors of the rehabilitation outcome 

measures and the acceptability of an online data collection procedure were investigated. 

The sample was characterized by a prevalence of males. Almost half of the total sample had a past 

or current smoking history. These data are consistent with existing literature, showing that male 

gender and smoking are risk factors for the development of CVD [28]. Furthermore, the observed 

differences in gender distribution may also be due to the underuse of cardiac rehabilitation services 

by women [29,30], despite the fact that they are characterised by a worse physical performance 

after cardiac events compared to men [31,32] and despite the evidence of a more significative 

improvement of physical performance in older women [33]. 

Regarding the incidence of mental disorders, the observed presence of depressive symptoms in 

about a quarter of our sample is consistent with the existing literature, which shows that patients 

with various CVD present depressive symptoms in the range of 15-30% [34]. On the other hand, 
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our data show a slightly higher percentage of anxiety symptoms (45.7%) compared to what 

observed in the literature after the occurrence of cardiovascular events (13% to 40% depending on 

the diagnosis) [35]. This may be due to the overlap between anxiety and clinical symptoms related 

to cardiac disease, such as chest pain or palpitations, making it difficult to distinguish between them 

using self-administered questionnaires [34]. While, according to the literature [35,36], women 

reported significantly higher levels of depressive symptoms and recourse to religion as a coping 

strategy compared to men, stress levels did not depend on gender, but were significantly higher in 

HF patients compared to those with other heart diseases. This link between HF and stress has 

already been found in previous studies, highlighting HF itself as a source of stress, being a chronic 

and life-threatening condition [37]. 

As for the relationship between psychological variables and post-CR outcomes, we found that 

coping strategy related to social support negatively predicted Barthel Index on the elderly 

population and patients with stroke in keeping [38,39]. On the other hand, some clinical features of 

depressive symptoms, such as reduced self-care and lack of motivation, as well as some clinical 

comorbidities (e.g. diabetes) may also increase the likelihood of complications such as infection, 

pressure ulcers [40], as suggested by the negative correlation between the Braden scale and PHQ-9 

scores. Interestingly, we found a positive correlation between stress and improvement in SPPB, 

while positive attitude and problem solving were negatively correlated with BI scores. Interestingly, 

we found a positive correlation between stress and improvement in SPPB, while positive attitude 

and problem solving were negatively correlated with BI scores. Similar results were reported in a 

review published in 2014 [41], that included 17.2% of experimental studies indicating a 

bidirectional relationship between stress and physical activity in which the presence of stress 

improves physical performance. 

Concerning the negative correlation between positive attitude, problem solving and BI, we can 

notice that the observed BI value of 84.49 shows a moderate level of dependency in ADLs, and so a 

partial loss of function possibly associated with an increased perceived stress
 
[42]. We can argue 
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that the higher the level of dependency, the higher   the use of coping strategies to deal with stress 

induced by the partial inability to carry out ADLs. 
 

Interestingly, we found that depressive symptoms and positive attitudes positively predicted the risk 

of falls. The relationship between depressive symptoms and falls, which is poorly investigated in 

the existing literature, could reasonably be related to psychomotor retardation and gait alteration, or 

cognitive difficulties in attention, executive function and processing speed, which are common in 

depressed patients as well as in patients with HF [43], which may contribute to the increased risk of 

falls [44,45].  The positive influence of the positive attitudes on the risk of falling could also be 

related to a reduced perception of illness and/or to the desire to regain independence with the 

consequent engagement in risk-taking behaviours that increase the risk of falling [46].  

Furthermore, our data suggest that patients' functional mobility is not predicted by the 

psychological variables assessed. These findings are not consistent with the limited existing 

literature on the effects of psychological variables on functional variables such as the 6MWT and 

SPPB, which shows that anxiety and depressive symptoms negatively affect physical performance 

and alter exercise tolerance in rehabilitation outpatients [47]. Similarly, Ricci et al. (2024) found 

significant negative correlations between anxiety and depression and the 6MWT. A possible 

explanation for our negative results may be related to the wide range of different main diagnoses 

that characterises our sample, which is not limited to cardiac surgery for valvular or coronary 

disease as in Ricci's study [48]. Finally, our data confirm that the improvement in the patients' 

perceived health status in a rehabilitative setting can be predicted not only by the specific cardiac 

disease itself, but also by the observed and cross-sectional psychological variables, such as 

depressive and anxious symptoms, and avoidant coping strategy, as reported by Schneider et al. in 

patients with HF [49].  

Given the many advantages of using technological tools to collect data from patients - including, 

but not limited to, cost-effectiveness by eliminating the need for dedicated staff to distribute and 

collect paper questionnaires, resources for manual database completion, and transcription errors 
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during compilation - we offered patients the opportunity to complete the screening questionnaires 

online using their own mobile devices, but acceptance was very low. This finding may be explained 

by the barriers to adoption and access to digital health technologies reported by Tromp and 

colleagues (2022) [50], such as those related to health system governance constraints, including 

limited hospital internet facilities, and/or those related to patient characteristics, such as older age 

and poor digital and health literacy. It is therefore not surprising that patients who chose the online 

option were younger and had higher levels of positive attitudes and problem-solving skills, which 

helped them to overcome the above-mentioned barriers. 

Strengths of this study include the systematic implementation of psychological screening in all 

CVD patients admitted to a rehabilitation hospital, as suggested by the recent European Society of 

Cardiology (ESC) guidelines [51], which can provide useful insights from both a clinical and a 

research point of view, allowing the development of personalised rehabilitation strategies that take 

into account the patients' psychological profile, in addition to the clinical and functional condition. 

To underline that the evaluation of psychological protective factors, although not yet specified in 

any of the international guidelines, provides important information about the role of mental positive 

attitudes on the patients’ rehabilitation journey that should be considered and integrated into the 

existing multidisciplinary rehabilitation programs.  

4.1 Limitations  

This study has a number of limitations. The most critical is the lack of psychological follow-up, 

which would have been useful to verify possible changes in psychological symptoms related to the 

impact of time elapsed since the acute event and the rehabilitation pathway itself on patients' mental 

well-being and, consequently, on physical outcomes. This limitation is mainly due to the fact that it 

is quite difficult to monitor the exact discharge date of patients and therefore to carry out 

psychological follow-up in a timely manner. Similarly, the lack of the individual risk profile upon 

admission in CR unit limits the prognostic profile of these patients. However, it is well known that 

CR improves outcomes [17,52] therefore the managing of psychological variables could represent 
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one of the effective interventions in reducing the individual residual risk. However, these limitation 

needs to be overcome in future studies.   

 

5. Conclusions 

This study confirms a significant presence of depression, anxiety and perceived stress, especially in 

female, in inpatients with different CVD diagnoses, and highlights the possible negative impact that 

these psychological risk factors could have on the rehabilitation process. Conversely, these findings 

add new insights about the importance of protective coping strategies in positively influencing 

rehabilitation outcomes. Taken together, these data emphasise the importance of a multidisciplinary 

approach to rehabilitation that focuses not only on the clinical and functional characteristics of the 

different cardiac diseases, but also on psychological aspects associate with them. Monitoring the 

presence of risk and protective psychological factors allows clinicians to provide adequate 

psychological interventions to support patients with mental disorders and promote protective 

attitudes and behaviours through tailored psychological interventions to improve rehabilitative 

outcomes. 
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 The study offers insights about protective coping strategies in cardiac rehab 

 Psychological screening should be use in cardiac rehab to tailor interventions 
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