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1. General part 

 Coronary artery disease (CAD) with about a third of all globally deaths 

has become the most common cause of death (1). Each year CAD causes over 4 

million deaths in Europe. Mortality reports from CAD over the past 20 years 

classify Romania as a country with high cardiovascular mortality (2).  

In addition to traditional risk factors: hypertension, diabetes, smoking obesity, 

dyslipidemia, psychological stress receives increased recognition as a clinically 

important contributor to cardiovascular morbidity and mortality. Psychological 

symptoms are prevalent for people with CAD and reduce the adherence to a healthy 

lifestyle and drug treatment. Identification and therapeutic modulation of all its risk 

factors is necessary to ensure a lower burden on the patient and on society (3). 

Beliefs and emotions could affect on functional status, quality of life, and 

mortality amongst patients who are suffering coronary heart disease. Since antiquity, 

people have been intuitively aware of the connection between the heart and 

emotional stress. Quality of life is influenced by a number of factors: ability to work, 

health and disabilities, support from relatives and friends, accommodation 

appropriate to expectations (4). 

The physiological response to acute and chronic stress exposure has long 

been recognized as a potent modulator of endocrine, metabolic and immune 

pathway. More and more attention is given to the bidirectional interaction between 

psychological and physical health in relation to cardiovascular disease (5). 

Stress is clearly an important and potentially modifiable risk factor for acute 

and chronic adverse cardiovascular disorders and effective medications are already 

in use (such as β-adrenergic antagonists) that restrict some of the downstream 

effects of stress-axis activation. Ample evidence exists for a strong and consistent 

association of acute and chronic psychological stress with cardiovascular risk factors, 

such as hypertension and insulin resistance, and with outcomes such as ischaemia, 

arrhythmia, and pump failure (6-8). 
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Anxiety is a modifiable experience that is highly prevalent among the general 

population (9). Anxiety increases the risk of all secondary outcomes (myocardial 

infarction, CAD, stroke); there is therefore no reason to assume that different 

mechanisms are causing CAD in specific locations only (10). 

Anxiety is not considered pathologic if it is not defined as dread or 

apprehension, but seen across the life span can be adaptive. Anxiety has both a 

cognitive-behavioral component, expressed in worrying and wariness, and a 

physiological part, mediated by the autonomic nervous system (ANS). Anxiety 

disorders are characterized by pathologic anxiety, in which anxiety becomes 

disabling, interfering with social interactions, development, and achievement of goals 

or quality of life, and can lead to low self-esteem and social withdrawal. Anxiety may 

have physical manifestations such as weight loss, tachycardia, tremors, pallor, 

muscle cramps, paresthesias (11, 12).  

Furthermore, anxiety disorders are common and are associated with poor 

prognosis in CAD patients, but self-assessment scales can be reliably identified (13).  

Depressive symptoms are also common in patients with coronary artery 

disease and are  associated with an unfavorable outcome. Depression is associated 

with an increased risk of mortality and new cardiovascular events in these patients. 

Thus, establishing prognostic profiles of these patients can facilitate greater 

effectiveness of targeted interventions before the start of mental health care (14). 

Because depression and cardiovascular disease are both multifactorial and 

heterogeneous disorders, there is no specific factor that explains a substantial part of 

the association between depression and cardiovascular disease as all factors 

exposed interact and accumulate (15).  

If finding the common mechanisms of CVD and depression becomes more 

difficult, preventing the development of both conditions can be made easier.  

During the past decade studies have shown that Type D personality is 

associated with increased risk of cardiac events, poor quality of life mortality and 

mortality (16).  

In this context, we considered the opportunity to evaluate the importance of 

psychological stress in evolution of coronary artery disease and type 2 diabetes. 
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In this research we compared parameters of psychological stress in CAD 

patients with and without myocardial revascularization procedures and to analyze all 

lifestyle contributors that might influence this type of stress, including socio-economic 

status and quantify anxiety, depression and presence of type D personality and to 

correlate the scores obtained with cardiovascular risk factors and disease severity in 

diabetic patients. 

At present, research provide a framework for monitoring anxiety, depression 

and type D personality in coronary patients before inclusion in comprehensive 

rehabilitation programs. Behavioral and psychological stress responses in patients 

with CAD significantly correlate with risk factors, and could influence the evolution of 

the disease. Other factors like gender, income and marital status also seem to play a 

decisive role. The anxiety/depression questionnaires used: The Hospital Anxiety and 

Depression Scale (HADS)  HADS, Duke Anxiety-Depression Scale (DUKE), DUKE și scala 

Type D personality  scale (DS-14), have proven useful to identify coronary patients in 

need of special psychological care and should be introduced as additional means of 

evaluation for a better individualization of rehabilitation programs. 

Evaluation of psychological stress parameters contributes to a better 

individualization at the start of these programs, because it allows adjusting of all 

potential factors that may influence positive outcomes. 

Moreover, behavioral and psychological responses to stress in diabetic 

patients have a very important role in prognosis and disease progression. Monitoring 

of emotional state and depression should be included in the therapeutic plan of these 

patients.  
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2.  Special part 

 

Although numerous retrospective studies have shown that the relationship 

between depression / coronary heart disease and depression / diabetes is 

bidirectional (17-19), prospective analyzes are needed to understand this relationship 

during the natural course of the disease . 

Clinical trials are needed in this new field of research that associates 

cardiovascular diseases, metabolic and mental disorders, thus creating an integrative 

orientation focused on neuroendocrine-psycho-metabolic dysfunction, which 

characterizes these morbid associations. 

This research intended to answer following questions: 

 Could evaluation of psychological stress have a relevant role in 

individualization for cardiac rehabilitation of coronary patients, related to progression 

of the disease? 

 How do behavioral and psychological responses to stress influence the 

prognosis and progression of disease in diabetic patients? 

Types of study: retrospective, interdisciplinary. 

Populations studied:  

 coronary patients confirmed angiographically; with / without myocardial 

revascularization procedures (aorto-coronary bypass = CABG, percutaneous 

transluminal coronary angioplasty (PTCA)); 

 type 2 diabetus mellitus (T2DM) patients previously diagnosed 

according to the consensus report of the American Diabetes Association (ADA) and 

the European Association for the Study of Diabetes (EASD) in 2018 (20) 

 

Working background: These studies started from following assumptions: 

a) Recently, numerous epidemiological studies have proven that 

psychosocial factors, especially anxiety and depression, are associated with an 

increased risk of developing coronary artery disease (21, 22) 

b) T2DM is a chronic disease with a constantly increasing global 

prevalence, which very often associates a psychological profile characterized by 

depression and / or anxiety (23). 
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Overall Objectives:  

1. To detect the best screening tools in patients who associate 

comorbidities represented by coronary heart disease / diabetes / anxiety-depression. 

This association is a particularly serious public health problem and its implications in 

morbidity / mortality represent an additional risk for an increasing number of patients 

2. To maximize prognostic information by incorporating available data 

from biological samples (metabolic parameters), and HAD and DS14 scores to as an 

integral part of a multi-disciplinary strategy in cardiovascular prevention 

 

Specific objectives include: 

 To analyze all lifestyle contributors that might influence stress, including 

socio-economic status and to compare parameters of psychological stress in CAD 

patients with and without myocardial revascularization procedures  

 To quantify anxiety, depression and presence of type D personality and 

to correlate the scores obtained with cardiovascular risk factors and disease severity 

in diabetic patients. 

 

Studied parameters: 

A. Clinical data: personal data including age, gender, marital status, 

income, medical history of premature CVD in first-degree relatives (age < 55 years 

for M subjects, age < 65 years for F subjects) and smoking status; clinical evaluation 

including: measurement of systolic (SBP), diastolic blood pressures (DBP) and body 

mass index (BMI) 

B.  Biochemical evaluation:  

 Metabolic parameters: glycemia, fasting blood glucose, HbA1c, total 

cholesterol (TC), triglycerides (TG), LDL-C, HDL-C 

 Renal parameters: serum creatinine, uric acid, eGFR 

C. Cardiac echographic evaluation: was performed in all patients 

included in the study. Two-dimensional ultrasound provided morphological and 

functional information about: dimensions, cavities, heart walls, presence of valvular 

lesions, ejection fraction and systolic performance. 

 

D. Assessment of Psychological Stress: 
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 Duke Anxiety-Depression Scale (DUKE), 

  Hospital Anxiety and Depression Scale (HADS), with anxiety subscale 

HAD-A and depression HAD-D; 

 Type D Personality (DS-14) with social inhibition subscale DS-14 SI and 

negative affectivity DS NA.  

 

The first part of research: Personal contribution “Evaluation of 

Psychological Stress Parameters in Coronary Patients by Three Different 

Questionnaires as Pre-Requisite for Comprehensive Rehabilitation” analyzed all 

lifestyle contributors that might influence this type of stress, including socio-economic 

status and compared parameters of psychological stress in CAD patients with and 

without myocardial revascularization procedures. 

 To the best of our knowledge, to investigate the incidence of anxiety, 

depression and type D personality by three different questionnaires, with the intention 

to better individualize coronary patients for cardiac rehabilitation, represents a novel 

approach in cardiac prevention. 

The results obtained in this study emphasize that behavioral and psychological 

stress responses in patients with CAD do not only correlate with risk factors, but that 

other factors like gender, income and marital status also seem to play a decisive role, 

as shown by our multinomial and multivariate linear regression analyses. 

Each patient’s biological and health parameters including personality traits and 

socio-economic aspects may contribute to the course of cardiovascular disease. The 

three anxiety/depression questionnaires used, HADS, DUKE and the DS-14 scale, 

have proven useful to identify coronary patients in need of special psychological care 

and should be introduced as additional means of evaluation for a better 

individualization of rehabilitation programs. 

Furthermore, these results provide a framework for monitoring anxiety, 

depression and type D personality because comprehensive cardiac rehabilitation, 

with its global approach, offers the perfect setting to diagnose and help patients to 

cope with their emotional disorders. Psychological stress could have a relevant role 
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in the outcomes of cardiac rehabilitation, which is related to progression of the 

disease. 

 Spending time in rehabilitation groups gives patients the opportunity to 

understand the influence of psychological and biological risk factors, and to share 

responsibility in building strategies to manage daily stress. The questionnaires should 

also be applied at the end of the rehabilitation programs, for comparison, as proof of 

beneficial effects of these programs on all aspects of health. 

The second part of research: Personal contribution: “Study of The 

Importance of DS-14 and HADS Questionnaires in Quantifying Psychological 

Stress in Type 2 Diabetes Mellitus” showed that: behavioral and psychological 

responses to stress in diabetic patients with or without macrovascular complications 

have a very important role in prognosis and disease progression.  

The use of self-administered questionnaires and anxiety/ depression scales is 

required for the screening of diabetic and coronary patients, whether in hospital or 

outpatient settings. The HADS and DS-14 scales are short and easy to apply, the fill-

in duration is only 2-5 minutes, and their accessibility allows individual completion. 

The DS-14 scale is useful for detecting type D personality, for which 

therapeutic measures should include psychotherapeutic interventions in addition to 

drug treatment.  

For both studies, eligible patients were selected from the databases of the 

Institute of Cardiovascular Diseases Timisoara, Cardiovascular Prevention and 

Rehabilitation Clinic.  

Retrospective investigation was made by selection of consecutive cases 

based on inclusion / exclusion criteria established according to scientific objectives. 

 The selection of patients for the two studies is shown in Figure 1.  

The studies were made in conformation to the Declaration of Helsinki and 

were approved by the Ethics Committee of the Institute of Cardiovascular Diseases 

Timisoara. All patients provided written informed consent.  
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Figure 1. Structure of study populations 

 

 

Results  
 

Study 1 

There were significant differences in Group 1 (the revascularized group) 

regarding male gender (78.2% in CABG subgroup vs. 61.7% in PTCA subgroup, 

p=0.012) and HAD-A score (7.1±3.77 in CABG subgroup vs. 8.8±4.2 in PTCA 

subgroup, p=0.010). 

The HAD-A scores were significantly higher in patients who underwent PTCA 

vs. CABG (p = 0.01). 

DUKE scores were also significantly higher in patients who underwent PTCA 

vs. CABG (p = 0.04). 

In Group 1, severe anxiety was present in proportion of 13.6% (n=12) and was 

significantly higher in patients with PTCA vs. CABG (Chi2 test, p = 0.027) 

Results after applying HADS showed that CAD patients without myocardial 

revascularization (Group 2, n = 300) presented anxiety in a proportion of 72.3% (n = 

217) out of which 10.7% (n = 32) had severe anxiety. 
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By applying the Mann-Whitney U Test and Chi2 Test to patients with severe 

anxiety from both groups we observed that those without myocardial 

revascularization and without income (n = 6), had HAD-A score significantly higher 

compared to those with income (n = 26). 

Moreover, we observed that in coronary patients with myocardial 

revascularization and without a partner (n = 5), HAD-A (p = 0.041) and DUKE (p = 

0.037) scores were significantly different than in those with a partner (n = 7). 

Significant differences were also observed in coronary patients without 

myocardial revascularization with a partner (n = 18) and without a partner (n = 14) in 

terms of HAD-A (p = 0.049) and DUKE (p = 0.042). 

By applying the Kruskal–Wallis nonparametric test it was observed that in Group 

2 (n=300) HAD-D values were significantly increased according to severity of New 

York Heart Association (NYHA) functional class (p=0.029). DUKE score values 

decreased significantly with the increase of NYHA class (p<0.001). 

In CAD patients without myocardial revascularization (Group 2, n=300), 180 

patients had depression (a proportion of 60%) out of which 1.3% (n=4) presented 

severe depression. 

Risk analysis for the whole of the coronary patients in the study (n = 500), 

revealed that patients without a partner or with low income were at risk for developing 

severe depression (Chi2 test, p=0.002, OR=12.35, 95%CI=(2.36, 64.74)) and (Chi2 

test, p=0.008, OR=4.10, 95%CI=(1.53, 10.93)), respectively. 

In revascularized patients with type 2 diabetes mellitus (n = 62), significantly 

increased HAD-A scores compared with scores of patients without diabetes mellitus 

were observed (Mann-Whitney test, p = 0.002). We also observed significantly 

increased DS-14 NA scores in revascularized patients with T2DM (Mann-Whitney 

test, p = 0.024). 

The correlation between the presence of T2DM and type D personality in 

revascularized patients (n=200) was significant (Chi2 test, p = 0.010). However, by 

applying multivariate linear regression according to the Enter method, using the 

DUKE scores as dependent variable, and age, gender, marital status and income as 

independent variables, age and marital status proved significant predictors for 

psychological stress. 
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Study2  

Anxiety was present in 105 patients (62.2%), and depression in 96 patients 

(56.8%).  

Anxiety was observed in 55.1% (n = 59) of patients in group 1 compared to 

74.2% (n = 46) in group 2 (p = 0.014), while the results of the HAD-D questionnaire 

did not show significant differences between the two groups. 

Social inhibition was present in 56 patients (33%) and negative affectivity in 

105 patients (62%). Type D personality, resulting from scores above 10 in both DS-

14 parameter categories, was present in 51 patients of the study group (30%).  

Groups 1 and 2 were compared based on the scores of HAD-A, HAD-D, DS-

14 individual scores and type D personality also by applying the non-parametric 

Mann-Whitney test. The comparison revealed significantly higher HAD-A scores in 

group 2 (p=0.011) compared to group 1. The   DS-14 IS score was significantly 

higher in group 2 compared to group 1 (p=0.036) 

 

Discussions  

Our findings suggest that these symptoms are more prevalent in coronary 

patients who have undergone a revascularization procedure compared to no 

revascularization.  

Increased prevalence of both anxiety and depression symptoms in patients 

with CAD was found by Gu et al., before and after PTCA in a study conducted on 170 

patients, aged 33–80 years old, who also sustained that the symptoms of anxiety and 

depression change over time in CAD patients, being more severe after PTCA (24). In 

Group 1, there was a higher prevalence of male gender (78.2% in the CABG 

subgroup vs. 61.7% in the PTCA subgroup, p=0.012). These results are in line with 

similar published findings (25, 26).  

In Group 1 with revascularization procedures, we observed significantly higher 

HAD-A scores in patients with PTCA vs. CABG (Chi2, p=0.027). Numerous recent 

studies have demonstrated a relationship between CAD and anxiety (24, 27), or both 

anxiety and depression, in patients who underwent myocardial revascularization 

interventions (CABG and PTCA), regardless of whether the questionnaires were 

applied before (27), after (28) or both before and after procedures (24). 

We also observed that severe anxiety was significantly increased in patients 

with PTCA (Chi2 test, p = 0.027). Dahale et al. studied the association between CAD 
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and anxiety and, based on the evidence, found that presence of anxiety is correlated 

with development and progression of coronary heart disease. The authors suggest 

that cardiologists should be trained to identify these patients for more effective 

management (29). 

Until now, no studies that used the DUKE scale for screening anxiety and 

depression in cardiovascular patients were reported in coronary artery disease, 

supporting the uniqueness of the current study. 

After applying the DS-14 scale, we observed that only DS-14 NA scores were 

significantly increased in revascularized coronary patients with T2DM (n=62) (Mann–

Whitney test, p = 0.024). The association between the presence of T2DM and type D 

personality was significant (Chi2 test, p = 0.010). Kupper and Dennolet, in a review 

that synthesizes recent research findings, observed that in patients with CAD, type D 

personality is an established independent risk marker for worsening clinical and 

patient-reported outcomes (30). 

Understanding anxiety and depression makes it possible to prevent 

cardiovascular disease. The high prevalence of depression and anxiety in CAD 

patients and the relationship with lifestyle change requires the integration of methods 

to identify and minimize adverse effects of depression and anxiety in cardiac 

rehabilitation and prevention programs (31, 32) 

In the present study, the application of the DS-14 questionnaire demonstrated 

significant association of the DS-14 IS score with macrovascular complications of 

DZ2 (Mann-Whitney nonparametric test, p = 0.036). 

Emotional instability moods such as anger, anxiety, and depression, that is 

emotional stress itself, cause dysregulation of hypothalamic and thalamic centers 

resulting in exhaustion of the secretion balance of insulin, glucagon, thyroid 

hormones, cortisol, and catecholamines. Therefore, for the effective treatment of 

diabetes, control of emotional stress is mandatory along with diet and medical 

treatment (33)  

The purpose of identifying diabetic individuals with high risk of depression is to 

implement preventive measures and cognitive-behavioral treatments and change 

their lifestyle. These preventive measures can contribute to a significant decrease in 

DZ2 / depression comorbidity and, implicitly, the cost of treating them, which burdens 

the health system. 
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3. General conclusions 

1. The influence of behavior and psychological responses to stress in coronary and 

diabetic patients has been documented by numerous evidences. However, 

evidence that treatment of clinically significant depression and anxiety will 

improve cardiac endpoints is still missing. This fact is due to the lack of 

recommendations for reliable screening of subjects at risk. 

 

2. The contribution and novelty of the present studies resides in the comparison of 

three different validated tools to identify psychological stress in an effort to fill in 

the screening gap. 

 

3. The three questionnaires used, HADS, DUKE and the DS-14 scale, have proven 

useful to identify coronary and diabetic patients in need of special psychological 

care and should be introduced as additional means of evaluation. 

 

4. Behavioral and psychological stress responses in coronary and diabetic patients 

significantly correlate with risk factors, and other socio-economic factors like 

gender, income and marital status also play a decisive role, as shown by the 

multinomial and multivariate linear regression analyses made for coronary 

patients. 

5. The use of the self-administered questionnaires HADS, DUKE and  DS-14 is 

recommended for the screening of diabetic and coronary patients, whether in 

hospital or outpatient settings. They are easy to apply, the fill-in duration is short, 

and they bring valuable information for therapeutic and psychotherapeutic 

interventions in addition to drug treatment in subjects at high risk. 

 

6. The high prevalence of depression and anxiety in coronary and diabetic patients 

correlated with unhealthy lifestyle requires integrated methods to identify subjects 

at risk and to individualize the programs of prevention and/or cardiac 

rehabilitation. The presence of a psychologist is mandatory in the team. 
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7. Future perspectives in the field of psycho-cardiology and psycho-diabetology refer 

to clinical studies needed to understand the development of these bidirectional 

relationships in order to better influence the course of diseases. 
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